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The obiecte of The Agricultural Udcbr ere 

(1) To tnfermuion connected with »cric«iitiire or witii economic prodaa^ 

ir a lorn which will admit o( h* ready traaefcr to iedgere ; 

(2) To teewc the maintenance of uniform tedgen (on the plan of the Dietionani 

in all officet concerned in agricultural eubjecto throughoM India, lo ihv 
lefcrencea to ledger entries made in any report or publkation may b> 
readily utilised in all offices where ledgers are kept ; 

(3I To admit of the circulation, in convenient form, of infornialkm nn any tub{«r 
connected with agriculture or economic products to officials or other peram 
interested therein ; 

t4\ To secure a connection between all papers of intrrest -published on subioti 
relating to economic products and the official Dictionary of Econonw 
Products. With this object the information published in these Ledgers ts 
uniformly 'be given under the name and number of the Dictionary aniot 
which they more especially amplily. When the subject dealt with has wi 
been taken up in the Dictionary, the position it -very possibly would occnp< 
in liiiiwe Issues of that work wilt be assigned to it. 
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O.V THE COMPOSITION or INDIAN .SOILS. 

A Hitt hy Or. J. W. LtATHCR, Agrieuliural Chemist to the Covenmejit of India, 

I, Tlw subject of Indian soils was detit with by Or. VoelokRr in 
Chapter 5 of his Report, and in that chapter the foilowinf; mritiets are 
(liscuated : — 

(a) the composition of Indian soils, (A) the possible eahaos* 
tion of Indian soils, (r) the supply of nitrogen to 
Indian soils by rain and ieguminous plants, (rf) the 
reclamation of certain lands which have become infected 
by iant gras.s, eroded by sarface drainage, or Infertile 
from the presence of salts of sodium called reh. 

Of iheae four subjects, (</) has been dealt with in 7 '/ie 
AgricaUural Ltdyir Nos, la and 13 of 1893 and Nos. 7 
and 13 of 1897, which deal with Reh and Usar, and 
No. 16 of 1894 describes certain methods of reclaiminf 
Ravine Lands. 

1. Regarding (c), 'he supply of nitrogen (ammonia and nitric Nitnnnia 
acid) in the rainfall, some determinations have been made by 
Dr. Van Qejtztl in Madras, who found in one year 4 lbs and in 
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I laotfaer jtu rtibt. nitrogm pfer ten lo bewdepott^.wlll^ 
Mr. Kalvmji Buibtr at Cakntta, «)» fMsd 3.39 Ibt. per am late 
raiafoll between Majr and Ocu^. The lecond part of t^ ari^ect> 
nainelf. the auiinilatioa of nitrogen by certain membm of the 
natnfel order LzoonimitJt, haa been referred to in Agriatitmnl 
ttipt Nb. 7 of itpe ii weN ae in many.European jonmab. No 
work on ibii sabject has been done specially for Indk ; and siace 
h is probable that the part whidi these plants play in relaiim to the 
supply of nitrogen to the soils of India is a very important one, a 
large field of very nsefol work remains to future investgaton. 

The present paper dosls principally with the comporition of Indian 
soils. Most of the information here given has been ob^ned durhig 
my tenure of office as AgrtcOliuml Chemist to the Government of 
India. For one section, howevOr. I am indebted to Mr. Kalwny 
Bamber'abook on “The Chemistry and Agricniture of Tn," from 
which 1 have extracted the information relating to the composition of 
the Assam tea garden toils. 

The subject of the possible exhaustion of Indian soils finds a place 
at the end of this note. 

3. TAeeoNsjMMftfOMO/fMffwttsofls.— In the opening para- 
graph of his chapter on soils, Or Voeloker writes : “ The soils of India 
hsve not so far been made the subject of careful or scientific study. 
A few analyses ate recorded of the soils of particular spots, and on two 
of the Government esperimenlal farms a practical analysis of the soil 
hat been attempted by growing crops on them. Such experiments 
hsve a cetruftt value ft Is true, but they fall far short of what may 
be geined by a systematic and scientific enquiry. Again, in para- 
gnpb 419, among the subjects which Dr. VbeltAer recommends ss 
Mitable for tnvesilgation by an Agrrcultural Owmist, is “ Ibe sofS- 
cienciet and deficfenctei of diteientOoHs in respect of the various soil 
conrtItueMs.” Finally, in panqpapb 414 Dr. Voelokev snggesls that 
the Agrictdinral OhemiA m^t nsefnily “ assirt the spread of 
agricidtnral OduOatfon by the preparation of simple leA bool^” 

It was indeed morn wM a view to trying to fnlfil die latter recom- 
mendation than anything else, that I obtained dirOii|^ some of the 
Load GovemsMBls and others samples at typical amis, and bare 
nbjecied them to dbndori unalytia. The emopteden M ^ work 
hH been ^delayed gKoogii ether dote longm dsio Ibid irifiiM 
. 3SioV' 
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utie^itfed, tad the teu-book which I had hoped to pnpaie before 
•be doM eftbe pretest fear will not hare been wriueo. the 
ealctMiie of the work it, neverthelciui, a fairly accurate knowledge 
eftbe «nqMMiiiMOf cenain types of Indian toils ; and considering 
the atmost tetsl ahsesce of any information on the sobject and 
the need three it for it as an aid to agiicnhorel iMcbing in the 
terreal agriodtorel colleges and schools, the matter cootained 
la the present note will, I donbt net, prove itself of ossistance to 
lectnma. 

Betides eahibiting the general composition of the certain classes 
of soils to be refened to, I have been able, 1 believe, to explain 
satitfoctorilf the cante of the cotonr of the “ black cotton soil *' 

(rtftr), which bu beta the subject of soase little spcenlation. 

4. IViSM 0/ «offa,_As pointed out in paagnph 4$ of 
Dr. Vseloker’t Repoit, the number of main types of soils in India is 
far smaller, and their position geogiaphically far more readily defined, 
than is the case with those in England ; and although the variations 
are greater than is suggested by a mere glance at the Geological map 
of India, it is nevertheless true that one may divide the principal 
toils of this vast peninsula, which approaches the att-a of Europe, 
under about four chief heads, the soils of which a.e each so 
peKectly distinct in colour pud texture from one another, and stretch 
aoimerruptedtf over such very Urge areas, tfiat such a classification 
.is not only adoMaeible, but easentiai. It is not, indeed, a matter of 
dittiagnubing days from loanu and sandy soils or marls, for each 
of the prindpn] Indian lypct of soils includes those which are more 
clayey and those which contain much sand or gravel, but one rather of 
diitioguishiflg soils which panool be confused die ond for the other. 

The fore naam type* of nod to be dealt with, and which certainly priBstpre 
occupy by far the (p^enfor part of the Indian cultivated area, are the tnSlSRMa 
tadodSangetic and othcraUndom, the black cotton sod or r/fur, the 
ted soils lying Oi the adammyduc rocks of Madras and the 
hierite noils which are met with in many parts of India, There are 
dodaiess othof foPpr cUmms of soils, but they neither possess 
toefa chatacteristic differences in appea r ance, nor are they distributed 
over soch rel^ieivf ansae es the four types referred to. For instance, 
aretchesefdUmwteealfoeoIOHnad atthonauihs of the Rivers 
Mthaiiidi.fa«dmri, awl«tiMia.b«tthcai!iaofBieaedciiaa Niatno 
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comptiiioii to the bdo^Goi^etie eltavloin. i^iain, 1 fboad the w 3 
oovtfiBK the Ohaiw tfttem ie the Dherm Dietrid qeite diinem 
from the rrtf.wlU of the mcumorplw rodu mdie Mubse FiefkleiK7. 

Probeblf t mon esheaitlve etndj of these varions smeller cistsci 
of soil might be worth white imdeiteUiig. Ifjfim elm wu, 
however, to be able to form an ides of the geBeralcoutiiatioe of the 
four classes turned, to determine in what cssentisl respects the^ 
diSer from one another, and whether any of them maybe sidd to be 
niuatty rich in plant food. 

5. In addition to an examination of these main types of soilx 
analyses of several other descriptions of soil have been nndmtakes. 
Ten soils of brown coloored alinviutn, principally from the vallc; 
of the Canvery, have been analysed. Six soils from a ci^ee estate h 
the Sheveroys have alto been examined. 

From Mr. Bamber's Book on “ The Chemistry and Agrknltm 
of Tea ” I have extracted ranch valuable information regarding the 
compt^don of the AHsm Tea Garden toils. 

From these investigationt it it possible to wt ont fairly exatti; 
what are the chief characteristics of Indian toils genet^ly, Seven! 
reports on the composition of soQs, which constituted enquiries of 1 
special nature, also find a place in this Note. 


CiMMimH- 


The toffs 0/ the Indo-Gangetie atluvit$ni. 

6. It is unnecessary to define to what area the Indo^angetic tile- 
vium belongs, or to say that, from Karachi on the West to Bengal ot 
the East, one may pass without finding a single pebble ; the only rocl; 
panicles larger than sand which this great expanse of land contaim. 
is the ruxlular limestone which has been tailed “ kankar ", and whkh 
has formed by the deposition ei calcium carbonate in the S(^ widiis 
a few feet of the surface. This large expanse of land consists gener- 
ally of a yellow coloured alluvium, sometimes sandy, sometiatt 
becoming a stiff clay, and the latter is also more of a bluesy infracts. 
Occasionally, too, sand Jens or hills have been formed by the wiod- 
A number of soils which are burly reptesenmtive of tkii 
alluvial area have been analysed, and these analyses are exhiUted ■ 
the accompanying Statemem No. i, 

<S<Hwl|r aoff.— Among these soils only one (No. >0—93) is * 
rmlly sandy soil h was taken from a well cultivated field 
has'hW called the Uon Sand Belt in the Cawnimr Dbtrict. 

S. a26oa. 
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Two nmpietve of tondjr kwnit ; The one. 
No M— 93« i* between the Im aad 

is Iho Cewnpor Dietrict ; the other, No. }39^4i i> « 
.fmp le of the toil of the Bnrdwan Experimental Farm, and may 
Ulewiie be contidered a cyptcaJ »ndy loam. 

XetHHO.— The majority of the lampkt analyted ate loami. The 
6 nt, No. 15— 9}i it from the Cawnpor District, Not. 386 A 3S7— 95 
an from the Change Manga Fuel Plantation in the Punjab, 
No. 3 J— 9S i* inrface toil oi the new farm at Dumnon, 
No. 30t— 96 is the mean of the analyses of two loams from the 
Bahr SubdivitiOtt of the Patna District. 


The ihne following samples were more or lest clayey 
toils, thoagb none of them coold be considered a tiiS clay. 
No. 41—95 is the tub-soil of the Dumraon (new) farm, No. 199—96 
it a clayey toil from the Bahr Sub-division of the Patna District, 
No. 17—96 is a sample of the smi (surface) from the Sibpur Farm. 

Citkareou* loW. -Lastly, No. t ly— 93 ‘s » calcareous soil from 
Ctptnin Chapman’i esute in the Pattabgarh District ol Oudb. 
Calcareous soils occur very rarely. 


Beds of kankar commonly underlie botn the alluvium and the 
n^ur; perhaps similarly other soils. In the case of the alluvium, 
this f<iit*«r is only found mixed with the surface soil when the bed 
of hniiir is very near thesurface. Otherwite the surface soil of the 
alluvium is remarkably free from (hit material. In the black cotton 
•oil (rtgur) ka»iar frequently lies in beds a few feat under the 
niiice, but, in adJUitn, small pieces of the same material are found 
intennized throughout the toil, and in aome of these soils the amount 
of calcium carbonate approaches to per cent. 


Kaakar, 


7. Excepting in the cue of the toil &om Captain Ohapman’i estate, 
the largest amoont of carbonic acid many of the alluvial soils examined 

t '35 per cent Assuming this to be entirely combined with Imte, 

H corresponds toj-crdpercent. calciuro aibonate. The land on 
Captain Chapntan’e estate, from which the calcareoui sample wai 
taken, hr a low-lying ares which, until recently, was annually innmhUed 
by the river Ganges, and the large amount of lime is doubtless due 
to the agency of shell-fish. 

Of these alluvial soils generally, it may be noted that the amoont 
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of pho^hoiicwi* though i»«»taqte. » freq««# •“» •“ 
cluMi ^ Iftdko Mil vMdl; cMtttia. 

Thosmonrn of nitragea and otguic mttH min vkUa IlNm 

Oies^HiwtiMmdiONenmpic* qaoted kr Dr. VaaMw (f«Vspli 
58). Tbe^ we low exM|ittog hi two oMBt, tha OM Miig iMifiKe 
ioi^ of the ChftDga Maagi Fad Retenre, ibe other At ^feareou 
toil from the rccUimed land at ehtpffltn'B mate, end 

both theie have bren placed onder coaditiou which ore pMtkdarIf 
favourable to an accumolation of organic nauer and niUDgea. 

In other retpeett iheu toils are dmitar in rompotitim to Eoio 
pean loams and clajs. The amooat of iron and aloauna U perhapi 
somewhat higher, but the diiergence is not great The uodjr soil 
No. so contains tyi per cent, of each, and in the others the proporlioa 
rites, until in the cla|t it amooals to 6 or 8 per cent, of each. The 
proportion of magnesia, which varies from }4 per cent, in the more 
sandy soils to i yi pet cent, in the days, is perhaps somewhat higher 
than in F.nglish soils generally. It is to be noted that, whilst in!- 
pbates are generally absent from the rfgur, the red soils of Madru 
and the laterite toils, these allnvial soils frequently contain a small 
amount. 

The amount of potash in those samples in which it was septr- 
ately determined, varied from -16 to ’ 66 , which must be considered tt 
least ample if not large. 
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8 . A oniBber ofHmplet o( bfown of gr^iA •ttovial Milihtw 
•mtm. (ocenred from the Madnu Pretidew:]', |>tiBa|»U7 <rom die 

d the Ciavuj, and whilst they differ a good deal hi cetoor and 
texture, idU they may be - coaveniendy placed in one ^sa aid 
dcicnbcd together. They are eseentislly different from tl» rr/ar, the 
red soils and laterites, and from the alloeinm <d the Indo^Sa^edc 
Plains. They appear to be free from pebbles, and although the 
proportion of iron and alumina is high in the loamy ones, not one of 
them could be considmed clayey. 

The Statement No. IL exhibits their composition, and the foUou- 


astt. 


ing are the descriptions which were sent with them. 

No- i74— vb. *' Brown alluvium <d great dqith from the bed of 


a ruined tank. Cholum grows nearly so feet high on this soil, mid the 


stalks are chiefly used for fuel ; the grain produced is more bitter 


than that produced elsewhere ; iariali grass (Cyiiodoo Dictplon) 


grown on this soil is also bitter and letches a low price in the market." 


No. 37 s~ 96, “ Black loam ; lies on a gravelly substratam at s 
depth of s or 3 feet ; is therefore unfit for cocoa-nuts. The lyoti 
complain that the soil of this and the neighbouring fields is not reien. 
live enougb, and needs to be more frequently watered than the fields 
(pither down Uie Canvery Valley. Irrigated nndmr the Kaling-atayu 
channel from the Bhavani.” 


No. 377—96. "Clay, black; more mellow and clayey thin 
No. 375. At a depth of 3 to 5 feet there is a bed of impalpable black 
sand ; cocoa-nuts and plaatalns thrive on this remarkably, and no- 
where in the Caurery valley are cocoa-nuli more extensively cultivated. 
The nuts are comparatively small.” (The sample received could 
not be called either black or clayey; it consisted of a dark brown 
loamy soil.) 

No. 331—96. " Red loam ; this is the kind called j'rr« mutta in 


the Ceded Districts ; locally called Stmpidippu karambti.” The 
sample received consisted of a peculiarly soft dark irmn sofl, 
inclined to adhere in soft lumps. . It wilt be noted that No. 73—96 
(ciidr black soils) is also called ^rrris momka, but the two are abso- 
lutely different in aj^eannce and nature. 

No. 381 — 96. ** Loam, pale on the sutiace,* but black below. 
Though entered in the Settlement Register as black clay, it is fsirif 
Si 2St6o>‘at 
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babi#, called ia Taaul ptlptuti, produces good crops of grottod* 

oats, owles a cakareoos stratum ai s depth of more itiM 5 feet. 

No-jSs— 9^- “ Loam ; retains its namral ted colour ; u ihia as 
No, 383, takmi op for coltivatioii only a few years ago ; less fertile 
Ihto No. 383." 

No. 381—96. •• Sandy soil with 6iie particles ; black ; uniformly 
friaUetoagreat depth , has been aopped with iamiu (Penniaetum 
Qrpbokleuin) every year mixed with groundHtuls in alternate years, 
gingttly following iamhu in other years ; fertile." 

No. 383 — 96. Loam ; natural colour red ; but now turned 

grey having been manured liberally wiili ashes and canal lilt 1 
overlies a bed of sandstone at a depth of 11 to 18 inches ; has been 
cropped with groundnuts almost every year for more than 10 years." 

No. 385—96. ■* Sandy ; red soil from the right bank of the Gad- 
dilam river near Panmti ; has now turned grey having been plenti- 
fnlly manared with ashes and tank silt; cropped incessantly with 
gronnd.nuU and iamiu for many years ; is more than so feet deep 
and is red thronghout, except near the surface.” 

No. 386—96. “ Loam ; light coloured ; has turned grey having 
been manured plentifully with ashes and tank silt ; the soil consists 
of fine particles and is uniformly friable to a great depth. Has been 
cultivated with ground-nuts with occasional change of crops for more 
than 30 yean.” 

Nos. 383 and 386, although described as loams, should be classed 
as sandy soils. 

9. Of these ten soils, all the loamy ones contoined high, some of 
them very high, proportions of iron and alumina. The amount of 
lime b small excepting in one case, and in no case is there much 
carbonate of lime. The amount of magnesia is h^h in five of the 
samples. The proportion of potash, in those samples in which it was 
determined, b fairly high, and in no case deficient. 

Of phosphoric acid the amount is in no case large, and is in much 
the same {uoportion as occurs in the other descriptions of soil from 
Madia^ The amount of nitrogen b as small as in most other classM 
of Indian soils. The amount of volatile matter b high in some 
cases, but tbb occurs principally in those soib which conuin high pro 
poniona of bon and alumina, and b doubtless due lo loss of combined 
*ater. 

Judging by the desoiptions they aJe very fertile loib, but it would 
appear that they are regulariy manured. 
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Im wffa M— t te *11 •gTic!ritar«l pupotM and *bo«* adiftt i* 
ftmiaSijimai. 

MM.<-The amoimt of thit vtlotble (duM food it 
MtU in Mulf *11 caiet. One ttmpfe conudncd *19 ud onodier 
•*j pn Mat., bm in til the itmeinder the pioponion fdl below 
•I per ecflt^ and fai nanjr cate* modi below this llgtite. 

C a r bow fo oefA— The catbonic add existi in combination with 
the lime, and variet to a greater eitent even than does that consti- 
tneat Apparent!/ the carbonate of lime agglomerates together not 
only as Mr of ianiar, bat also as quite small lumps of this material. 

At any rate many of these toils contain small round bits of tankar 
about the size of mustard seed. 

MtirAwrfo umM.— M ott of the saaapkt coatained no tulphatea 
sad in no case wu the amount anything appreciable. 

lHttagem,—Tht amount ok nitrogen is very small, as is common 
to Indiao soils geneiully. The smallest amount it 01 1 per rent., the I 
highest *050 per cent 

I j, OrfwwfewirtliernNifeoMMiiert teafer.-The lots in weight I 
which soils experience when heated modemiely is occasiimed by the »«r"t 
rombustion of the organic substances, the expulsion of water ! 
chemically united with the minerals of the soil, and possibly a little 
carbonic acid from the calcium carbonate ; this latter, however, does 
not form any material part of the loss. It would of course be 
interesting to know the amount of organic carbon present apirt from 
the “ combined water but this had to be left undone. A conclusion 
laay aevertbelets be drawn concerning iu amount. Thy jwoportion 
of “organic matter and combined water " is higher than in most 
ladian soils. 

Among the soils representing the Indo^ngetic Alluvium, one 
fmn Chsnga Manga contained 8'4i, and the calcareous soil from 
^*nd>garh yjs per cent., but in these the loss wu principtlly due 
to trfaaiic malltr. Two of die clays suffered about 6 per cent, of 
Ims on betting, wddch was probably mainly dne 10 combined water. 

Among ^ laierite soila, Nos. S84, 185 and 358 inffeted conaideiable 
^ on booiDg, piindpMiy owing to the presence of large amounts 
wbicif gives up its one mol^nle of water when heated. 
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the eoii, since (liere is no odwr n«hod setAibk, tnd tiias tl» etao- 
bined water is induded ; this item also agrees with what 1 foand. 

I hare thongbl it dednble to go into these analyses sometriMt ie 
detail, because on their evidence it has been assamed ihtt ** 
^>pears alaafs to be a considciahle qaanhty id otgasac natter 
combined. The btacli cok»r appears to be doe eWm to the carbo- 
naceons elements of the soil or to organic salu of iron". As to dten 
being any inordinate amount of frganie matter in Mack sdl, 1 have 
already shown that thee is no evidence in of snefa a conclo- 

sion. biu rather much which is antagonistic to iL The second of the 
above assumptions, namely, that the coionr u due to the pretence d 
“ organic salts of iron ", is one difficult to discuss. It was once 
suggested to me that the black coionr of ugur was due to the pr^ 
lence of some plant which produced a dye from the root I Soch i 
(dam has never, so far as I am aware, been found anywhm. 
Supposing, however, that such bad happened, it is troe that t quu- 
tity, so small as not to materially increase the proportion of “orgtnii 
nutter", migd/ have {ffodoeed the result. But not only is this a men 
assumption, there is, in addition, much evidence of a conflicting natue 

It is well to bear in mind that these rtgur soils have two peculiar. 
ities ; the one being the coionr, slaty-black to very dark brow- 
black, the other, the unusual degree to which they contract on drying. 
The colour of the land frequently varies more or less ; Sometimes i 
appears quite grtf, but this is obviously produced by the preseact 
of kaniar ; sometimes it appears irtwn on the sides of cuttiagt. 
But I am convinced that there I'r some constant ingredient of these 
soils which is either black or slaly^black. It may be that the bhek 
coloured ingredient and the ingredient which causes dm strong coa- 
traction on drying are identical ; it is much more fffobsble thit 
they area#/. Now, referring to the possible presence of “otitic 
salts of iron it nrast be remembered tlut at the I^h impentmt 
(often 50*— <0* C. or iso^—reo® F.) to which Ae rnifiee sd! is sub- 
jected in India daring long months each ^ear, oiidath» msai be rtpid. 
and doubtless is so, and one cannot ima^eany otfsnic salt of in* 
remtdnlng unoxidised fm generations under snOh chcnmstancei. 

Agein, suppodng some particulsi ptant were coutudf prododn 
a daft, coldurod iMtekiai, how comm it to. do so oriy in Mr 
♦hfltb contticts so peculiarly f Our knowledgeitf plamsito^**? 
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^M/McelwiveirKnwOB wme pvtiatlar soil. Thnib is tyeScah 
locoMSitwtlMt^cokMr is duetoorgsnk nutter at idl. 

At ptge 4t4 ti tte Gioltgf ♦/ /Wis rtfertnce is made to 
Mr. Bluferd’t PH»er (Mmtin 1 f’. ) in which he states that he tonnd 

ben^fonaod in IsgoMs hr theses. In sfoMumest ps(e 13s OsriwM^ 
ol iAwem /P. (s) Dr King Mates that the r^er ’ dMciibed by 
BlanlM’d W not trae r^fttr, ****^' 

AfSin, in the same paiagnph of the GtrUiy i^nce Is 

made to Mr Blufbrd'a paper {lUtMrit VIII. ), in which he points 
oM the similarity between the mod at the mouth of the Tapd and the 
rtg» of (be naghboming country, and for geological reasons aasames 
that the former is now being formed, and ihM the latter was origin- 
ally formed <y Mr $m. I have also seen the same country, and TasoasK. 
1 meat uy that it appeared to me that the black mnd at Soiat was 
simply the silt brought down by the Tapli from the neighbonring tru* 
ngrr. The flow of the river is stopped at Surat by the tide, and the 
mnd has an opportunity to deposit itself. 

Messrs. King and Foots concluded that rtgnr was formed in na^aos 
marshes; that the now high lying rtgur was originally submerged, 

Here again this seems to be a conclusion not warranted by bets. 3] 
is true that the mnd of marshes in Europe or /Wfs in India is 
usually dark coloured, a colour doe in many raa^y to organic matter 
sad sometimes to ferrous oxide, or again to the clay being itself grey 
coloured, but unless due to ferrous iron, the organic matter of 
marshy land produces a soil of a much lighter brown colour than any 
true nguT ; the presence of free ferrous oxide is quite out of the 
question ; and lastly the clayey deposits usually formed, in /A0s never 
has the ume black colour nor the extremely high contraction which 
nguT pois«ses, 

16, In my opinion one mutl come to the conclusion that the colour 
of rtgur is M/ due to organic matter. It is much snore probable that 
rtgur has been formed from some parricolsi rock which, on deoom- 
porition, forms not only a highly argillaceous soil, bnt also during 
disuuegration libeiates a black or rery^dark ctdowed mrWre/. Many 
twlogistt have contended tfat rtgur » the prodnet of the decenn- 

of trap rocks. OWbam (page 413, ffwbgyor /mfta) says 
™» riew cMiaot be snaintained because Ci) "basalt genmigy decom. 

PMesInto aroddiahsMl quke different from oyer, in, ohanqler, " 

S.<22^a; 


Tht^rittilhtnU 


M 



0 > tk* Oip ai M d B ff 

(j) he coMidcn that HWcf^i view, that the coknr of rtgttr ia u 
impregnation of organic matter, ia the moat ptobable theorjr. Oaa 
nratt of conne admit that baaalt it decompoaiag, at ieait in 
into a red toll, and what ia idll more puling fa the fact Oat, iriiiht 
one iindt thit the caie on the ateep slopoa of the hill'tidet, it it ju 
aa common to find that mmtdis/tly at the foot of these tame alopei 
comes the tme rtgur. Another point maj advisedlf be borae in 
namely, it ^>pears to be admitted that ttm of the Uttriu bu ben 
formed from trap. It it clear that tern trap is decomposing imo • 
red toil entirely different from laterite, and conaeqnently if trap cu 
produce two toils to different u these, why thonld not some deaciip. 
dons of trap produce the rtgur, 

17. I have refened to this subject somewhat at length prindpallj 
because 1 believe there it reason for attnming the colour of rtgtr 
to be due to organic matter ; that on the contrary there is every retioa 
for assuining such to be impossible. Not only it the amount of 
organic matter in ngur always small, but in no toijt from the fititi 
of India wAiVA *tfw rtgularly txftud /» tht tun't infUfmtftt 
a ttmtidtrailt limt have I found even what it in Europe genetill; 
considered an ordinary amount of humus. 

One toil from Oudh, which until recently wu annually sab 
merged by the Ganges, and which has now been reclaimed, eontsised 
probably a considerable amount of organic matter ; the turface loO 
from the Chengs Manga plantation naturally alto containeda gooddetl 
of humus, but these are cases of soils having been regulariy (diced 
under protective circumstances. Again, the coffee solla from the 
Sheveroy Hills contained likewise high proportions of tbe sttae 
material, but the temperature in that situation is much below whtl h 
common to the plains, and the land is regularly mannred and alw 
protected by the shade of the boshes. 

And if the colour of rtgur is not due to organic matw, it mti 
be due to the presence of some mtiurol substance. As a mstter of 
fact regur does contain a dark coloured mineral which I have teaita 
to believe it peculiar to this soil. If regvr be Mltd with concentrated 
sulphuric acid for several hours, the iniploble residue is vmy duk 
brown. 1 noticed this peculiarity during the [nocess of deteimiamg 
the nitrogen (the first atbp of which consists fn bt^i^ the soil «di 
toncenttated sulphuric acid), I have bad poitiotM of a luimbet <f 
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ite Ml* in tbii nuaner. tpeciaJly to ooie 

(In cotov tt ^ liUates maoinble in snlphoric add, and the follow- 
^aiedMBOtciImade. AU were treated in precueljr the aaine»ar» 

10 gtammea of the srel was simpljr bdled with concentrated 
g^ fliBite acid fef several honra. After cooling witer was added and 
iln rand stashed bf decantation. Thecdoorof the latter was then tmSmtl 

goled. Inthecaraof No*. 3»9.330.33***9*>*48,7*.7J.77,78. »"<! >wtt» 2 » 3 s. 
tap, all good rtgtw toil*, the silicate* were almost entirely very dark 
l^own or black coloured, and white silicates conid only be seen with 
difficulty. Of the toils from the Indo^angetic allnviam, the 
liliattt of the Cbanga Manga toil were nearly entirely white ; those 
of the Bnrdwan soil were nearly entirely white, but included some 
little black tilkates, the Babr clay toil contained a good deal of black 
nlicatet; that of the Dnmnon toil was nearly all white, but included 
a little black silicate. Among the laterite toils the silicates had the. 
following colour: No. s8a mostly white, little Mack; No. at 8, 
mostly white, tome red ; No. s8o mostly white, some red ; No. *84. 
mostly dark red. The red colour of these “ silicates ” was quite 
different from the dark brown of the rtgir soils, and could not be 
for a moment mistaken for it. The red soils from Madras 
Presidency yielded silicate* of the following colour : Nos. 347 and 191 
mostly white, with a little black ; No. 74 mostly white with some 
red and black ; No. 333 mostly white with tome red (like the 
lilkates of laterite) ; No, *50 contained a good deal of black, and 
Ife. 331 mostly black. Thus, whilst some of the other soils con- 
tained insoluble silicates of a colour similar to that of the rtgur soil, 
the amount in such cases was always small, whilst, as already 
observed, the insoluble matter of the rrgur soils wu almost entirely 
*eiy dark brown. 

It need hardly be pointed out that during the process of Ming 
the soil with suljrfmric acid all organic matter is destroyed, and that 
the celonr of the resulting “ silicates ’’ cannot be due to organic 
lostter or to " organic salts of iron." 

i 
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it. Mtu obtais&tg tlu ranla ben detailed ngeidbsf tbecoi^ 
tidoa ef the ngur eoili, 1 nbmitted a cepr to dw Dbectot of At 
Geolo|ka] Sonrtjr, ud I add ben co^ of Ib^ Ohttuira ktte 
OB the tnbject and mj 

a Dmi’«ffieidUU*ritt0d3fidSift*mt*r iSgj./nm Mt.CUImu 
Dr.f.W. LtaUMr. 

I reton borewitb tbe extnurt from four tepon oa ngttr «kk 
tlioabi for tbe favour of being enabled to lee it* I trait fM «iil 
arrange that we an lopplied with a copy when printed- Aa regatdi 
you ideal, it ia of cosne imponible to judge fnllf from a men eitna 
To take one point only, 1 think, from what I have leen, that tbe dark 
colour ii not due to homni, but an important element in deddiat 
thii ii tbe determinatiOB of the amount of organic carbon ia the 
toil. From tbe extract yon nnd it would leem tbattbia wai act 
determined, but ibii ii probably in another paA of the report 
Tbe following poinu, however, itruck me 
(i ) With a tingle exception, none of your lamples came from the 
typical ngiir areai of the Deccan trap plateau in Bombay, Beiar and 
Malwa, The one exception, the nmple from Nagpur, ia from the 
extreme limit of the area. Tbe identity of the Midnu cotton loili 
with tbe true rtgur has been doubted, and at it is to the latter, w 
developed in the plateau of tbe Decan trap, that tbe Manual princi- 
pally refen, some of your criticiimi are easily explained. 

For instance, the divergence yon notice between Tween’S analyses 
and yonri is due to this. In the districts where his analyses show 
an excess of iron over alumina, this is, I should say, a general feature, 
and ia in agreement with your single analysis. — Nagpnr,-.^m the 
same region. The Madras cotton soil I would expect to contain less 
iron if they agree with the other in mode of origin. 

The remark in the Manual about the fertility of tbe khI hat 
special reference to the region from which you have no tam|des. 1 
think it ia probable that the general imptesrion which it tectmls is 
explicable as you explain it, but there can be no doubt of the gUMtal 
idea as to tbe fertility of the soil, an idea which is crystallised in Ae 
term Malwa, applied to the great spread of it north of the Nerbada. 

(s) Though 1 think it probable that the dark colour is not due 
to humus, it might yet be-due to organic matter as oigaiuc acitb 
in combination with ferrous salts give daric^krarml compounds- 
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iak— ttd > ton compoMd of deoHDpodng buic minenli would 
MUnal^ oooWth forau compoands. 

(|) n« cOB Cla d m g f«rt (d jour extract u, I mnit confeM, in- 
explicelde to me, fori know of no duk^coloured tiUcele whom 
■pedfic gravity » kn than any white silicate, and unkts oar 
ecftpsad ideaa of chemical and physical conttitniion are etroneoas, 
do not see how soch conidbethe case. It seems clear that the 
paiticks with whkh yoo were dealing could not be silicates, or there 
mut be a si^ in yoor acoonnt and yon have inveited the behaviour 
of the black and white particks. 

These an the three principal points which sutick me in read- 
ing yoor note, which is very interesting, bnt I mutt regard it u a 
matter of ngrct that the alMence of specimens from the great and 
typical area of Bccsr and Malwa make the report inconclusive, u it 
dealt eachuively with toils which have only been cUtied with the true 
cotton toil on the ground of superficial resemblance. Some of these 
are certainly of a different origin, and apparently quite different in their 
characters loo, and all of them are only to be doubtfully related to the 
ttue cotton toil, from which they differ in chemical composition— very 
probably also in origin." 

Ctfy »f • dtmi-affieial Ulltr N0. f$9,datti ji$l Stfitmbtr l 8 ff,from 
Or. i. W. Lsatiwr to a 0. Oldham, Esq., Calcntla. 

"Thank you for your demi-official of 3 rd instant. 

Doubtless it would have been an advantage • have analysed more 
samples of rtgur :rom the Central Provinces and Berars, bnt still 1 
have teen these rigur plaint, as well as tliose in Madras, and to fares 
<me can judge by appearances only, there are no particular differences 
between them. Xegur seems to be a soil which is so characteristically 
different from any other sort of soil, that even when impure, such at 
when it is merging into another soil on its margin, one cannot have any 
doubt as to whether a part is rogur or not. But the samples which I ana- 
lysed wen, so far as 1 could judge, /»rr rtgur. In any case the mere 
variation in the relative proportions of iron and alumina can hardly 
affect the principal question at issue. For instance^ it may be that in 
oiM large area, dtere Is more iron than alumina, in another the revwse 
proportions. 1 ,do not see how it can be suggested that the rtgur in 
Uidnti ia oaemially different from that in the Central Frovincea and 
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Beru or Malwa, when llw prindpal pii|ric«l fcMim oC IIh WO m 

idenUcal ! 


j. I notice tbet }oo ttill think Hpoitiblethiit the Mack ctrioor k 
due to the preeence oi "organic aalu oi iron-*' Weil, I canra^ pohit 
out, aa 1 have done in my report, diat in mjr opinion no aach con* 
poondi cottld eaiat nnder the iofloencca irf an Indiaa cJinaie. The 
eumple which yon give, namely, rai, would becoaae opidiy osi- 
diaed. 

j. Then about the dark-cotonred material whichl have spoken ofas 
a " silicate. " There can be no doubt of its existence, and in another 
experiment which 1 made, I again found wii/t silicates sink in a 
dense liquid, whilst the dark-colouied material remained floating. I 
was of course very much surprised at this, for 1 naturally expected the 
black stuff to be the denser. 


But apart from this, the most imporunt feature is the fact that these 
rf^ur soils, on being boiled for some hours with concentrated sul|^u- 
ric acid, remain almost entirely black, whereas all ordinary soils 
become white with such treatment. The black colour cannot of conrse 
be due to carbon." 


19 . One of the first experiments which I made with the siliceous 
residue of these rtgur soils, obtained, as already detailed, by the 
action of concentrated sulphuric acid, was to try to separate the black 
material from the white. 

The method bjiphich such a separation may be effected is briefly 
as follows. A strong solution of some heavy metallic salt is made 
which has a greater specific gravity than the silicates concerned. 
There are several solutions which may be prepared for this purpose. 
The one which I employed was prepared by dissolving mercuric 
iodide in a solution of potassium iodide. This had a specific gravity 
of a'cafi at •s**'. , Most of the siliceous residue from rr^isr floated 

I ' ‘SoO. 

I on the surface of this liquid; that which sank was white. By cau* 
I tioualy adding small quantittea of water, or better, of a solutioit of 

I potassium iodide, the solution becomes less dense, and when a certain 
point is reached, the densest (specifically heaviest) matter, whicb had 
been floating, >u>ks. 1 naturally expected that the ^/nrik natmial 
would prove denser than the white, and 1 was oach inrptiied to find 
that Bm is the case. ' 
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SfimiMpwfaaeatilMtte been outried oat Kith the mind nlmoos 
ptOtt of • Bombm of then n^wr wib, and the fenlt bu proved to ***” 
be ndfeimlf the mine. In every can ibe densest mat^I vat 
white tad this laiik fint. 

By esnyiag ost the method of separation in careful steps, the 
ttlkcow matters wm separated into half a dozen portions, ail of 
which had decreasing densities. In the two quantitative separations 
whidi are detailed below, the first fraction was nearly white, the second 
ptj, the tbffd, fourth and fifth nearly quite black, and then curiously 
die last m lightest portion wu lighter coloured- 

The weights of the materials thus obtained were as follows 

JFirtt t^ptrimeHl . — From s,soo grammes of the silicates, '558 gram- 
mes (white) ; ‘030 (nearly white) ; ‘389 (dark coloured) ; '616 (very 
dtf k cokHired} ; *08$ (somewhat tighter coloured) ; ‘js a (grey) were 
obtained. 

Stetni From SS'897 grammes of silicates the 

following fractions were obtained; yass (white); s‘i8a (nearly 
white) ; I'SSS (grey) : rfiS< (nearly black) ; 6765 (blackest) ; s'aij 
(dark grey) j 5*084 grammes (light grey). 

The black material was now subjected to th^ following further 
tests;— 

(«) Under the miaoscope it proved to be by no means all 
black, but the particles consisted of apparently silicate 
with a red and a black substance fused to them. The 
quantity of black particles was not by any means so large 
as one would have expected from the colour of the 
substance as a whole. But as is well known, it does not 
require a very large proportion of a black material, when 
mixed with a white one, to render the whole quite black 
to the naked eye. 

(f) On igniting the black siliceoiu material it became red. 

Under the miaoscope it was observable that the black 
particles bad disappeared. 

If) On treating the black materia! with concentrated hydrochloric 
acid at too” C. for an hour or sc, a ceruin amount of iron 
is dissolved, but the colour of the whole remains un- 
cbwged. Under the microscope it appeared that the 
bhKkpankles remained, but the red particles had dimin- 
isbed greatly. 


S.22doa« 


Agrkmihtnt 





Ltdftr, 


ladtea Soils. 


( 7 . If. UMktn) 


hcoiiif i* *1 m <utd indeed is a very poor soil in ev^ 

mpet i ezeeptiflf in ti»t phosphoric mM, of which the i^opoitini 

isl^. 

It is not peiticttlwljr snrprisiiig that no nitrates were present, 
because I imagine that the remark applies nM so mneh to the par* 
tienlar land from which the specimen was selected, as to the fact 
that nitrates are found in similar soil (m anoUtr tiituHtn. Bat it 
it somewhst sorprislng that it shoald be described as a good soil for 
the cohivation of chillies and tobacco, since land which is retained 
for the growth of these crops is nsoally kept in good “heart" by 
liberal allowances of mannre. The snenment is entered as R 1-0.0 
which is low, and one mast assume that /kit partuiilar /itli is not 
ntiiised for the purpose in question, but rather that similar land of 
other fields are kept for it 

No. ssS-qfi is described as “black loam (called llaikaH 
it conKrres moisture very well. The soil was whitish on the surface. 
Cotton thrives on it. " It is a grey sandy soil containing very little 
organic matter and nitrogen and phosphoric add, and one would 
not have expected it to “ conserve moisture well. " 

No. a$i-96 it described u a "red loam; bard and saline and 
grey coloured ; requires light and frequent showers ; called locally 
TtlU kaUu ntU” The term " red " it doubtless a clerical error. 

It it a grey soil full of fine kankar and pieces of rock, but having 
alto something of the appearance of rtgur. Indeed the analysis 
indicates this, the silicates are low, the iron and alumina high— the 
proportion of carbonate of lime high (the carbonic acid it equivalent 
to 6*90 per cent.), the high magnesia, with alkalis and phosphoric 
add. lots on heating and nitrogen, all in similar proportion to that 
i» fcgsr, in short a composition which could not by itself be dis- 
tinguished from a good rtgur. It it probable that tbit it a tme 
ftgur containing enough kankar and coarse rock to give it the tex- 
tnre of a loam rather than a good " black cotton toil." 

No, 75-96 described as “rtgur clay, locally known u /Wa 
mataka. ” The toil had a dark brown colour and differed some- 
what in appearance from true rtgur, though doubtless there was 
tome rtgur in it It hu neverthel^ a general composition itmtlm . 
to rtgur, and a very fak propmtion of phosphoric acid. 
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j 

TBM BED SOILS OF MADBAS, j 

ti, Sefcni stiD{rfes of toll of a ditUnctIf led colour hatt I 
tent from Ifadni. and their compoiition it exhibited in the tccom* 
panjing ^aternem No. V. | 

la the ^ Gt«Ugi ^ Iniit," (tnd Edition), page 410, the red toil* j 
of India ate dtna referred to; — “The lomeehat ferruginout soilaj 
ctnnmon on the lorface of many Indian rocka, and etpecially of the j 
metamoiphic formadont, would probably never have attracted much 
atteotiOB. bat for the contraat they present in appearance to the black 
toil, They have only been noticed as a rale in papers relating to the 
black soil country in the Western and Southern portions of the 
Peninsula. The commonest form of red soil is a sandy clay, coloured 
by iron peroxide, and either derived from the rockTe ti/u or from the < 
same products of decomposition washed to a lower elevation by rain. 
The term is, however, used in a very vague sense, apparently to 
aistingnish such soils as are not black, and hence many alluvial 
toils may be comprehended under the general term. In very many 
cases, too, it appevs to have been applied in Southern India to thick i 
allnvial beds of sand or sandy clays, which are in fact ordinary river ’ 
or rain wash deposiu. “ Doubtless these remarks had no reference to 
lattriU soils, which are not only frequently red. but alto of peculiar 
appearance. But in addition there are alto unquestionably soils of 
such a bright red colour that they could not for a moment be con> 
fated with any alluvium. The 6rst six toils in the Statement are of 
this cokmr. 

No. S9i>94 was a brick-red gravelly toil with the rock very near 
the surface. 

No. 3»7-96 is described as a " Red loam ; red sandy toil. The 
plant called in Tamil MtUgapundu, resembling chillies, is a common 
weed on this soil. It is said to be intoxicating to cattle.” 

No. aso-qb is described as "Red sand, called locally Ftrra nela; 
needs frequent and copious rainftill for the successful cultivau'on ol 
crops. " 

No. 333-96 “ Red sand ; wild indigo grows luxuriantly on the 
roil. The soil is nOr far from a bill.” 

No. 378-94 “ Red sand ; overlycs a bed of gravel at a depth of 
» to 3 fe«; is poor ; called in Tamil CMumua Samai 
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(l^iikum miUtre) «re the chM crop*; niMnl bcrtegi teutf ■ 
bccoaei somewhat Wd sod compact io dry weather, tmlilte amw 
sandy soils, and in that condttkw emits a pecnliar hollow abud whca 
dng with the M«sw«y. This soil is iniesied with wldte^nts, etwi) 
stalk of the stubble of the last tkelmm crqt being covmed widi ant- 
hills." 

No. 379^ " Red sand, aimllax to No. 378, but does not beoeae 
so hard when d^. nor is it to infested with whiiemnta, nstnnl he^ 
bags good. Considered fit for gronnd*nnta. does not 
on this toll. 

It will be observed that five of thew toils contain higher pro. 
portions of iron and alumina than is common to “ undy " soils. The 
amount of organic matter and nitrogen is also very small, the lime ii 
only very moderate in amount, and the phosphoric add it distinctly 
low. 

No. 74-96 is described at a ** Red loam, locally called flsrasit, 
Average depth of soil is a feet." 

Although this roil contains about as mnch iron ai some of the 
others of this class, the proportion of alnmina it very small. Gene- 
rally regarding these soils it will be seen that the amount of lime b 
small or only moderate, the magnesia it not high and the phosphoric 
acid it uniformly low, On the other hand, the proportion of fenk 
odds and alumina is usually high. Indeed their composition b it 
many respects very similar to the laterite soils (para, ss), the chid 
feature of dissimilarity being in the respective proportions of phos- 
phoric add. Whilst the laterite soils contained ve^ varyingamooits 
of this valuable plant food, iu proportion in these red soils wu veiy 
uniform, the extreme variation being between *0$ and *o) per com. 
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ULTEKITE 80IIA 

ff. htfMacc«m|iui^ 8titemefitNo,VI.«KMtoirttteai^«i 
of A noffiber of toil* vidcli have been mmed fi “httrilo ** If tk 
■eadon. f 

When samming np tbo ovidence »* to the origin of llicilk 
Mr. (Mdhtm »f Mia, page S^S) *»“«••• " ^ 

gone befoie it will be leen tint the enbject of the crigin of Itteriie it 
ititi winpt in obecarity. None of the vtrionehjrpotbeeee dttl fanvebeei 
proponnded is coin^etely latieftctoijr, nor is it poeriUe to cone le 
any deal conclntion till an agreement ia come to aa tothemeanhigd 
the word laterlte.” 

If then it Is difflcnit for the Geologist to decide what is '* htfetite,’’ 
it becomes practically impossible for the agricnltnrlst to say what a 
a " laterite soil." 

Those " laterite soils,” that it, soil lying on or adjacent to win 
had every appearance of bring laterite rock^ ahich I have seen, htf 
all a bright red appearance when dry ; bnl aa will be seen when die 
cussing the analytes of the samples which i have examined, smc 
at least of these are probably not true laterite. 

13, The following are the descriptions of the soils:— 

No. 118-96 is the snrface soil ri a 5 eld at Saidapet, Madias. Tbs 
soil consisted of a coarse brick-red gravel. It will be observed tbn 
that there is practically no lime, no phosphoric acid, and a very smsD 
proportion of nitrogen. 

Nos. 180-96 to 183-96.— These four samples, two cl loiface snd 
"two of sub-soil were sent by the Deputy Commissioner of Haaaribagb 
When sending them he worte : " I have the honour to snbmh t» 
samples of laterite soil, or the nearest 'approach to it, since laterite mA 
cannot be found in this district, " 

All the samples were, however, of a bright red soil. They cooish 
comparatively much manganese, and more lime Uian any of the oAsi 
laterite soiU examined, though for agricnltuial smk they aie not bf 
any means too well off in this particular., nte amomrt of pbospbaric 
acid is very low, being less than per cent, in three of toa. Tbs 
prt^t^ion (rf nitrogen, though higher than in some of the oAsr 
latmite arils, is, nevertheless, low from the agricultmri pt^ of riea. 
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Nm. Md *ls> 9 (.->Th«»t«o, « nrficsuid • nb-wO. wwt 
iMtifcd IMB ^ DeiMtjp ComminiMMf er LolMrdtgt tod vne 
i^tcMd bf the Dtorict E^iacer, vho mote ! ‘‘ The eeconpeikjftBf 
ipechBCU, I b^w. ue of the literite Mil of ihii dimict or a feir 
iqiieiuialiTC of it At ter u I have Men. the Kril U not a ompact 
■an hitt looae and giarelljr, that it a nixtore of pehUet of vaiiont 

riaH and dut; tomethnea there an compact blockt mind with the 

(larcli a ipccimen of a block it hetewitb tnbmitlcda At a role ihete 

pebhiet ‘® be partially fnied and at placet there are ftigmentt 

of qwiti and (ranly) other tockt nixed widi them. Three tpedmeai 
tretent henwtt.— it/, tiuteoe toil taken within it depth 

(No. 184'^) ; Md, tnb^ it to 14 inehet in depth (No. 185*96) > 
jr/, a compact Mock fonnd mixed whh the loote Md (not analyted). ” 
The reference to the pebblet appearing piitially fated it an indict* 
tioB that thk it a trae lateriic gravel, the » fated ” appearance being 
doe to a Croat <rf limonhe in them. The tntlyaet indicate that both 
the lartece and tob*aail an to rich in iron that they might with mon 
pn^triety almott be called iron oret. 

The amoont of alamina, though higher than in the allavitl nlltof 
India, it not mon than in the other laltrih toiit here nferred to. 

The proportiont of time and magnent are low ; to alto it tlie 
aiirogen. The lota on heating it natanlly high, owing to the high 
proportion of hydrated peroxide of iron. The photphoric acid it quite 
Mosatlly high in compariton with other Indian toili. 

No, 35 ®^® •* * ttirftce Mil tent by the Deputy Commitaioner of 
^bham aad detcribed at laterite. ItalM contained a very high 
proportion of iron and it doabtlets of lateritic origin. - The tub-Mil 
*Wcb wu pink, had the general appearance of laterite. Tbit toil alM 
(onttint very little lime and magnetia, and the amount of photphoric 
icid it u tmaO at in many other Indian toils. 

Not. 360*96 to 367*96 were eight aamples of Mil, four turface and 
hw tM>*Mil, tent by the Deputy Commitaioner of Manbbnm Dittrict, 
Cheta Nagpur. Only the nrftce toils were analysed. 

Not. 360 and 361 are described as “ Puntlin " land (high land). 
4 e former being the ^utece 8 inches, the latter the tub-Mil. It it of 
t -ttndy and gravelly nature. " The turface toil, analyait of which it 
jhea, contiMcd of a toft ir«A Mil, more like alluvium than anytUag 

S. aafiote. 

1 


Tkt AiHn3l»r»l 


Otm CmmUitm tt 


eUcitbe' nb^riispif coiMiittdcfpMeMof i^^ with Ira. 
ginoot veim hart and ihara, tad had w> mitehf ttte iatiriltRlkk 
I bava taaa at Madna and tha Daccaa. Tha caaifotfdaaof Aa nr. 
(ace aoil is narety each as aaa woidd npact aa; rdlaviaa lahanaB4 
is devoid of niikini pa ct illa rit ias. 

Nos. |(to sad 363 an the swface 9 iachas, aad sah-soU of iriw h 
desctibad u Btugaitra tid (Ugh land). “ The laad is of aandr 
aadgnTeltyuiara.'’ Thesai(acesoil9iDchcs.NA. 36s, wndai^ 
io appaanaoe sad coksar to No. 360. lis cosagoUtioa is stadhe a 
No. 360 in most respecu, bat the pn^poidoa of phaspbock add ii 
higher and it conaias mote nitrogen. Thesab^ofl (not aaalyscd) 
was a gray lumpy earth with some little |decet of rock intanaixed. 

Noe. 364 and 3^3 are described as " SituUt fni (high land).' 
<' Uta land is a sandy and gyavelly high laad almost kae from gaa 
aad other weeds ” No. 364. the nrfaoa 9 inches, was a brown sod : 
the sab-soil No. 365 was appanntly laterite rock. 

Nos. 366 and 3(7 are tha sniface is ” and the snb-soU of what b 
described as Rtt^unathfmr (high land) “amiitnra'of mnd.snadsad 
gravel." The surface soil ww limilu to No. 364 in sppaaiuct. 
and the sab-soil consisted cd laterite rock. 

These (our soriace sdlsare in most respecu similar tooneasMbei 
in composition, and eicepting that Nos. 360 and 361 were more of • 
dnb coloor, whilst 364 and 366 were of a deeper broWn, they wttt 
similar in appearence. 

There is. moreover, nothing in their appearance or compoatios 
which is similar to the other " laterite ’’ soils here dsKribed, and lad 
it not been for the fact that laterite rock underlies two of them neir 
the surface I should have assumed that they had no cooMCtiM with 
laterite at all. Under the circumstances all that one can do is to 
point out the dissimilarity. 

The other eight samples are probably true representatives of tbs 
laterite sNls, and the somewhat wide variations in their composi- 
tion, especially in the propmrtion of iron, illustrates a fcatmt 
that one might have predicted, for a rock which hself cootaim 
hydrated peroxide of iron (if indeed it does not actnally owe in 
o^in to the presence or formation of '%lds suMance) might 
naturally be expected to lose larger or smallcr’amonats of it dariag 
its dmy, the lets soluble silicates being Wt b^ind. As will he 
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mm, dw UMNBtt of fcnk «dd« vuiet hem 4 np to u mock u 
4t par «*». Tbe ammmt erf maastncM appean to be lomo- 
tfaMoWgtardmeiB oafli geacfalljr; lime it in no cate almodtat, 
nd gtBtr^ te it ddkienL The taowt of phosphoric add 
nriet gnatlr. la two of the laaptet it it anataalljrUch for 
IsdiHi loili^ hot la foot it it anv deScieat, and to the others the 
aaratat it tow<m than one might with. Lattljr, there it in no lample 
uif large amoant of organic matter or nitrogen, thongh in tome of 
the tampiea die latter it pretent to the tame extent u it it in 
rtguf. 
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COFFEE SOILS. 


(J. W. £mU».) 
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,4.Tli«sccaiBpu7ii>gStaiemeiuKo. VII. exhtbittUiecMa|>oiitk» 
of $eme wil» Sfo® • coffee ecute ia the Sheveiojrt, Madnt, which 
Mr.G.e.LMMorvety kindir tent me from hit Brookljn 
It will be otnerved that one it of newly broken ap jnngle lend, me 
from tend wW^ had home coffee for two jeare, two of land which had 
been under coffee for twelve years, and two which had home the cr<)p 
for forty yean. 

In [diytical anwaxaoce these toils were all similar, consisting of 
0 nice <^en toil with a good adminnre of organic matter. And, as 
might be espected, they are, in general composition, alike. The 
ammint of iron and alnmina, especially the latter, ia nnnsnally high 
(they are in no tense clays), the amount of lime very low, alkalis 
only in moderate amount. 

In the matter of the imporunt plant foods, organic matter and 
nitrogen, and’fdiosphoric acid they are well supplied. Moreover, com. 
paring the soils, which had been many years under coffee, with the 
newly broken jengle land, it will be seen that the soil hu notsoffered 
any very serious loss by the process. They all contain somewhat 
lets phosphoric acid and a little less nitrogen (in two cates a good ' 
deal less) than the newly broken up jungle, but eicepting in the 
case of No. 371, which conuioed only ’05 per cent, phosphoric acid, 
the differences are not great, especially when it is remembered that 
the samples are not from one small area, but from different parts of 
the estate, and one cannot of course assume that the land was in 
cadi case precisely like No. 371. Doubtless the fertility of the land 
hat been maintained by the careful and constant manuring which the 
toffee pluiters provide. 
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STATlMBfT No. VII. 

Analyta of c»ftt nth fr»m Varttutd — Skevervf UHh — Mairm Prttiitmy. 
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ff. A iKrte OB ladiu toils vonkl not be complete withoot s tome* 

«btt deoiled reference to the compotiiwo tod charscten of the toilt 
of the M dittrictt which were eumined tome few jresrt *go by 
1^. H< K- BMlbefi F- 0 . 8 h when Chemist to the Indian Tea Attocit* 
non, Csictito, and wbote book Oe /d/ Chmitiry aiul AgticuHtwt i£nS!^ 
was pritHthed in 1893. 

From the chapter on smls I have extracted the information con* 
uined in the following paragraphs. 

From the Dooart Mr. Bamlmr analysed four soils, in three of which Sttar tillt. 
the sab*toil was alto examined, and the Statement No. VIII. exhibiu 
their composition. The following arc brief desaiptions of them. 

No. I was a toil of the Dam Dim dittrict, and was planted with tea 
in 1890 (apparently just before the analysis was made). “It was 
a reddish sandy loam, in a fine state of division containing much 
poush, mica*and occasional fragments of gianitic and slaty rocks. 

The land was naturally well drained and the young plants were 
healthy and strong. The soil before being opened carried good 
timber forest." 

No. t was “ a soil from the same dittrict, but had been under 
lea for tome years, greyish coiour, very finely divided and full of 
mica. The bushes were fairly healthy, but had fallen off in yield, 
partly owing to age. and partly to the readily available plant food j 
having been largely used up." 

No. 3 “ A soil from another district in the Dooars. This was very 
light and friable consisting chiefly of qnatu and micaceous sand, 
aad had little retentive power for moisture. The sub-soil wu similar 
in character to the soil, but rather more stony and Open. It was 
foaud that tea plants in this soil died out in the dry season, and 
even when {Ranted in the rains only produced a small sickly 
growth.' 

No. 4. " A soil from the Dooars, on which tea would not grow 
during the wet season. It was of a light grey colour, in a very fine i 
state of division, bad a soapy touch, and when moistened with water, | 
set almost like a cement. The iron was present almost entirely as I 
tlM lower poisonomf mdde, and this together with the large amount I 
of impalpable nfhtter and silicate d magnesia, which, when wet' 
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dMke tbe ipotklt and ptmat the abaoiptHm of plaM food 
aidmtlw ptoboblecaoioof thoMobatbe* djrii^s oot u tom oo 
^niiqr*OMea cmBmooood.’* 

•6. A dm of toUt coUed UUl appetn lo be more or lew IMIOiai 
cMOKml; BWt whb to Amm ud Cacliar. Tbe conerpondiog 
pg gNA tons mnld be "Pcetjr” sm1> ud ibe unttfoken HU 
•oOi, Hoo. s od 15, u exenpUfted bf the analjnei quoted ip the 
■ccoBpeoyioS Stttemeot No. UL contun Urge piopottiOM of 
ctpiAc matter asd were very add. 

Tbe foUowing deacriptiont of tbe amla relened to an uken 
from Mr. Bomber’s book. 

No. 5. "A rich *iH/ soil from Assam (Nowgong district) which 
MS very favourable for the growth of tea. It had highly retentiv* 
properties, both for moisture and manutial matter, owing to the 
targe amoant of organic humus snbstances and alnmina containe 
la h. It coniained only a trace of lime, however, and apparently 
would be benefited by an application of that constituent, as a certain 
quantity is removed annually by the leaf. To prevent hastening tbe 
destruction of the organic matter, the lime in this case, would be 
best applied as carbonate, as the soil had only a very slight acid 
reaction when moistened, from the organic salu present” 

No. 6. “ A soil from tbe same district u tbe above which Utd 
grown tea for yean and was still yielding well.” 

No. 7. ” Another soil from the same district under young tea 
yielding a large outturn.'' 

No. II. “This was a heavy clay loam of average fertility thut 
had been under tea for aeveral years.” 
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Ho. 13- ” A toil boa tbt aae gudn (u So. it North (^char) i 
ttkcs fioa tow flat Itf/ land betwtaa the Utfat. It was a coa* | 
itdl Uae clajr. cotoored pant; with wgaaic maitw and partly ! 
the tower osidei of iron, which required otidation to nmove their | 
propeitiet. Where it had been opened oa and ihofoa|bly I 
the diaracter of the sat became changed, and tea grew on 
it lasariantly; hot from the poaneas of the toil in nitrogen, it would ; 
^obably toon teqolre a dreaang of tome manure conuining that ' 
coutitnett, tuch u the various oil cakes, in order to keep up the ; 
outturn, lime, as carbonate or tulpbaie (gypanm) would alto be j 
beneficial, bat in the cate of tea, magnesia appears to be apaUe of | 
replacing lime to a certain extent, and the toil it [airlr well top* | 
plied with that constituent.” 1 

No. 15. "A rich newly opened iM soil from the same estate { 
(u No. 14 Central Cachar) nearly black in colour when wet, greyish | 


when dry, very hygroscopic and retentive of moisture, when moiaten* 
efl it had an exceedingly acid reaction, which required neutralisation 
with lime, either in the canstk or mitd stale.” 


Nos. ifi, i7i tS. ”The following three analytes were made of! 


■oils taken from the same flat or lay of land as No. 1$. but which had ^ 


been planted out with tea in different years . . . , No. 16 bad i 
been under tea about five years, and Not. ty and 18 nx yean.” ; 


17. Another description of soil which is met with in Assam is | 


called “ Tetla," Judging by the composition of those mentioned by tsila 
Mr. Bamber, they are poor sandy soils. The fint two analyses in 
Statement No. X. are of this class. No. is was “a soil from North 
Cachar. This is a very sandy ferruginous toil, from a /etia that had 
been under tea for several years, and from which the original suifsce 
toil bad been largely removed by drainage. It is exceedingly poor 
in almost every pUat constituent, and would require the frequent 
application of large quantities of general manures to increase the 
onttmn of le^. Similar soils are sometimes much improved by a 
heavy top dressing of bhttl soil, rich in organic matter and nitrogen, 
bat owing to die excessive drainage from the sharp slopes, and die 
small retentive poorer of the sandy soil for any matinrial matter, i 
saost of tt vronid he wnahed away bom the plants before diey could 
utilbe it, and dil benefit dorived wonid*be only temporary." 1 


s. 
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*»f Hktr Tt» Guritn StUt., 
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No. 14. “A loU from Cestral Caduur, verr finely divided 
fermginoui undy idl from an old tnla which had been under tea 
for Mveral yean and waa similar in character to No. ii." 

No. 19. “A soil from the Koneong District, darkincoloor 
very hygroscopic, containing much potash.mica, and ftagmenu of 
easily disintegrating micaceous rock.” 

s8, It would uppear that the soils of the Tea Gardens vary very 
much in composition and character, as might well be eipected from 
the fact of their position being either in the hills or in their imme> 
diite neighbourhood. The two extreme variations are represented 
by the and tula soils. The former are, especially when first 
opened out, peaty, and consequently consist largely of organic 
debris with high proportions of nitrogen. The latter (AviSsr) are 
mndy. Speaking of the former Mr. Bamber says;— “ Fody 
soils, such w are found in Cachar and Sylhet, but more rarely in 
Assam, have a marvellous power of causing team yield rapid and 
heavy fluMies, but such tea is not oi very good quality aad .bas 
Utde or no flavour. But after they have been cipened ont, drained 
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lad caklnisd lor m or throe yeoiOi the qoalitjr of die Mo 
gaAMSf ii p t tWM oiihoot the qaantitf dccmo^ le toy tMat* 
mwi Iroi opeoed ott. thoM Mill ue 'mj nnk and aow In 
(tejicier, dw to tte .mat of proper oddaUon bjr the air. «hkh 
tel been prcveated b; the dmie nndcigrowtb of the iniqfW 
exelo^Bg tte air, uid to the prewnee of an excen of mgnant 
«Mer in the adl ilaelf. By dw barning of the {angle, when cat, 
I luge (panti^ of mineral matter it given to the toil in the form 
of cirbOttatei, vhkh amiit in nentraliiing the add bnmk matter! 
cfl fttftnvtfl therein, and rendering the toil fit tor the growth of 
cnhivaled pianta. TUi change ia aUo aniated hj the cntdng of 
deep draini to remove ail itagnant water containing effete and 
‘poisononi matten in aoindotu 

The depth of iM edit variei from i feet to to feet or more, 
and araally below them there ii i dome lab^Q of bine cla;, the 
coloor being doe partly to certain organic inbitancei, and partly 
10 the preienee of the tower oxidei of iron, which are diitinctly 
poiionoai 10 plaati. When the toil ii not very deep and the rooti 
of the tea axe likely to penetrate to a mb-ioil of the above detcrip- 
tioo, it wonld be necenary fiirtt to dig draini of tome depth into 
the nb-soil, and lo canie aCration and oxidation of the iron com* 
poonds, otherwiie when the room of the plants descended, they 
wonld tbsorb ihete poisonons constituents, which would either 
check their growth or kill the plants entirely. 

Pesiy mu soils undergo a great change and loss when under 
calti\ation, due to the combined action of the air and rain on the 


laspatlNl, 


'Btalnaae, 




organic matter, which ia rapidly oxidised to carbonicjurid, and either 
washed away or given into the atmosphere as gas. Owing to this 
rapid and serioas Ims of organic matter and niuogen, it it necessary 
to adopt some means of lessening it as mncb as possible, end this 
would be best done by limiting the amonnt of coitivation or hoeing 
given thronghont the year. It moat be remembered that these soils 
ste tdttedy very light nhd porons, and when well drained admit air 
freely into their interior, so that cultivation is not so necessary as 
when the soil is mme cmapnct, and need only be done to bury the 
{imgle when H attains a site, that would interfere with the growth of 
the bushes. By adopting incb a system, the tmount oi organic 
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maHtf dccoiq^ nwld bt aloMb Mt quite, Hfdand On 
! obtMnedtrmdteelaMepbettbr the tarM Jn^ aoddeiiiri^ 
i tkm of the loil would be krgeljr ptefoi^ The w riUf B m 
i Ittiorieat growth of tee or other phMe o» each toiie ie 4 m fee 
I greet eHest to the rapid decoa^odilea of the etp;^ aMUIar,«ild 
•Oordi an ebundaot eoppljr of carbonic add for the Me el the 
iMkMf ’ rowing |deni.” . . . “ Soom HM eoilt which have beenofWMd ow 
flow** ’ ‘lid planted wUh tea are- verj heavy in chancier, being eoinpeanl 
almoat entirely of a etiff blue clay, which at fimhataBUittiuipro* 
miaiiig appearance ; howevet when deeply drained at doae intervaU 
! and thoroughly cultivated for a year, the character of the aufuc 
I amt undergoes a change in appearance and becomes more gritty and 
undy, from the removal of a part of the almost impalpable matter 
in the soil. This altention in character proceeds gradually dcepei 
into the sub-soil as the drains become more active, nntil at fatstthe 
blue colour almost entirely disappears, having dmnged to a pale and 
gradually deepening yellow. 

When thia change haa taken place, the soil appears to grow tea 
luxuriantly, and such a soil will probably prove far more lasting 
than the peaty 6/uet soils mentioned above, owing to iu retemive 
characterfor the bases liberated by cultivation and eiposnie of the 
soil to the atmosphere. 

The drainage water from most newly opened Mffr contains much 
i oiide of iron, which is pteient in the soil in the form of the tower 
wSSi^. oxide, and which ia gradually deposited after exposure to the 
atmosphere as the higher or ted oxide. It is also invariably very 
•cid, owing to the presmice of several organic acidi in solution, 
Twtos rf n-n r which are very detrimental to the healthy growth of tea, and should 

* be removed by drainage, or neutialiaed by lime, prior to any bushes 

being plsuMd out. 

If this {oecantion is not taken, it freqnebtly happens thm, altfiengh 
the plants live, their growth is diecked for some monAi tmtil the 
{ necessary dmngea have taken place, and it will he found that s^ 

! piantt will never Hush or grow as luxuriantly aa thoae vduch 

are ptarted after the soil has been sweeten^ by di^i^ aad 
culriva^.” 
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1^ Aa iiyUoitiOB of MM toil u nanve M Ugto loUi. tadi l^!**^SfL 
M tlio /Mbtti bM ptotrd YOf btnefidd. For iosttace, tpcMiog d *“iflf"** 
iht toil No. 15 (fiit Suement No. IX.), Mr. B«mb«r tajrt “ Wben 
drj Ibis ttO M ricber in plant food than the tattle maann obtained 
ia lids coontf^f, and ht applicatioo at a top^iioiting hu proved 
\trf beotfictai to tea bnabet on «otn<ottt lt<h soils.' 

30. Describing ibe U*la toils, Mr. Bambor ta^t " Another class Teola Mi% 
of toils <m wbicb tea it largely grown, are the light Utk toils on 
wUcb tea wu first planted when introdneed into Cachar. 

Seme of these soils when first cleared must have been fairly 
rich and stiong, horn the appearance of the jungle and forest 
^ing on uncleared /mUu at the present time, but they 'have in ^ ms* 
almost every cate rapidly deteriorated, name from the amount ***»**^* 
remoTcd by wash and heavy rainfall than from what has been 
remmed by the tea itself. 

When protected from direct rainfall by the jungle growth, they 
gradually increased in richness and value in the same way as other 
forest soils, but after the jungle was cleared away and the surface 
soil loosened by cultivttion, they were washed down from the 
sammit and slopes of the /ffhs, and helped to form and enrich the 
mi soils beneath. 

Attempts have been made with a certain amount of success to Tarrtelnc, 
prevent this wash by terracing the slopes of the hills, but in many cases 
this was only done, when the best of the soil had been washed 
away, and the effects were not so beneficial as they would have been 
had the terraces been made when the /«/« were first cleaied. 

The character of these /tt/a soils does not vary much, being gene* 

raliy a light sandy loam, formed from the decomposition of the laterite ptaallr UcU, 

tsek beneath, but occasionally the soil rests upon a pebbly sub-soil, 

wluch fact, together with the sharp slopes, makes drainage loo 

ueessive, so that the busbea are very liable to suffer from drought, 

IS any but a very wet seaaon. 

In a few intiances the base of ^ Ittlat is formed of a dense 
*hitith clay, which yield a soil very unsuitable for the succesMul 
ItDvih (d tea, but the outcrop of such a soil is usually very small in 
««e«, and beyond hs>’^ect on the drainage of the Iteht in which 
it occurs, its fffeaenoe is of little importance.” 
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31. Regaidiag tbe compoiitloB of the tea girdeii 
it will be observed (hat they are mocb better supplied with the phm 
foods, pho^oric acid aad nitrogen, than are any of die odier cfawti 
of Indian soito whieh 1 have examined, excepting in the case of the 
Coffee «dU from the Sheveroys. 

Tbe sMIs of the Dooars, as represented by the analysM quoted 
in Statement No. VIII., contain from -i to ‘35 per cent, of nitrogen; 
the proportion of phospdtotic acid is somewhat low in certain of diem 
and varies from 'o$ to ‘17 per cent. Bnt tbe hhul soils all contain 
much higher proportions of these jdant foods. The ittU sals scent 
to vary a good deal. Tbe soil No. is is nndonbtedly poor, bnt 
the other one of this class No. 14 contains a very ample supply oi 
both phosphoric add and nitrogen. 

The supply of potash in these tea garden soils appears to be 
ample, as indeed I have fonnd generally in Indian soils. 

3s. The particular ingredient which seems to be most defidcntin 
the Assam soils generally is lime. Mr, Bamber remvlced on this and 
set out in a separate statement (No. XI. of this paper) tbe propa- 
dons of lime found in all the soils which he examined. From ibii 
statement it will be seen how very small is the amount of lime 
throughout. 


Ststxhimt No. XI. 


Prtptrtin of Lim in Ttn Garden Soih. 
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In Appendix 44 of Mr. Bamber’a book the cott of hm/ lime b 
estimated at Riis to Ris8 per icx) maita^ whh an additioasl 
R15 40 R30 for carriage, to which has to '‘be added the coat ef 
the earthen Jars in which it is packed. One bunded maimds pmr acre 
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would be equit^leot (o sbout o'! ptf cent, of lime in the first fool 
•oil, end this «onld cmi sboni R i $9. To brio{r sbont s rsdicai cteofe 
in t(S$ which coQUdn so little lime, it is probsbie thst loo smaiMlt 
woeld >0 be n{^lied so ss to nJse the pcitenuge to about or|. 
But it is also probable that nHturnt limestone, ground up so u 
to pass through H indt sieve, would produce the desired effect, and 
the roet of this might be considerablj' less than the above. Another 
point which 1 do not see noticed in Mr. Bamber’a book is the question 
whether one could not effect a remedy without the aid of lime, 
by burning some d the toil near gardens which require lime, or at 
least a free alkali. The part srfaich the lime would play in such toils 
u those under notice, would be to keep the land “ tweet," it., pre. 
rent it from becoming tour. In England the proctu known as 
“ peuing and burning '* it employed. The surface toil is collected 
in heaps, mixed with fuel and burnt. The combustion is “ stow ” 
and the temperature it not allowed to rise sufficiently to burn the clay 
to brick, but merely high enough to liberate some of the alkalis and 
alkaline earths. It seems possible that this might be done in the 
neighbonrhood of gardens, and the bnint eanb applied to take the 
place of lime. 

TBE POOVA iMAItJBI) FARM SOIL. 

Samples of the soil of the field at Manjri (Poona) which it 
devoted to sugarcane, were taken prior to the commencement of the 
experiments in 1894, and the proportions of nitrogen, phot[dioric acid 
and potash determined in them. The accompanying Suiemcnt 
No. XU. sets out the results of those analyses. 

Statmckt No. XII. 
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The ffopoftioiu of ntoogeaud phoepbmc mU (telii} m In. 
The •Bonttt of •viSeblc ptophoric add and potuA tie pmUblr 
mifieieM for ordintrf crope, bnt thef an not high; about oao^Mid of 
the total phoapbotie add ia mtdilj " avdlable- " 

TEE SAGPUS FABM SOILS. 

34- Samplei from three ptots at this farm were selected in 1896 
and the aaotmts of the {dndpal plant foods delerminal in tlmm. 

These are set o«t in Statement No. XIII. 

The proportion of nitrogen is slightljp highm than that in mo n 
rtgiif soils ; that of u/al phos^dtmic acid is abom average. 

The proportion of availailt phosphoric acid varies. In the 
surface soil of Plot A*4. vhteh has been regolatlj mannredi theie 
is a ver/ fair amount, but in the surface soil of Plou A-S and A-; 
there is verjr much test. Plot A-8 hat been regularly manuied by 
ploughing in a green crop, bnt it must be recollected that this system of 
manuring adds no phosphoric acid to the toil, though one might lave 
anticipated that this procedure would have occasioned iniaccnmnlatioD 
of atailabU phosphoric add. Plot A-y has remained nnmanured, 
and the low proportion of avaihiU phosphoric acid it readily under- 
stood. The amount of naitabh phosphoric acid in the tub-soil of all 
the plou is low. 

The percentage of available potash is fair in all the samples. 

STATtlltKT No. Xlli. 

Analyut af Sat I /ram /At Nagpur Exptrimen/al Farm, 


Plot A*4 
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TB* CAWKPUM FABM 8011. 

)j. A Bomber of mmples of the soi&ce toil of muio of iho 
expoimeMal plots st Cawnpor have been a&tljted- Statemeat 
Ko. XIV, ads ooi tfw remit*. 

The effect of the maDoret hat been to matetiaUjr mite the pro* 
p«tioB of aitroi^. The proportion of photphotic acid hat not been 
generallj increaied. Of the total phosphoric acid from | to | it 
available, excepting in the ease of the two ptou which have been 
rtfttlttl}^ mannred with Indigo “ Sect.” 

The proportion of available polath it fairly high in most cates. 


UMtr 

WUMHtttt 


THE DUMBAOS FABM SOIL. 


36. When the new land at Dumraon was taken up in 1895, 
tamplet of the mrface toil and snbeoil were uken from eight spots, 
four in the Northern half and four in the Southern half, and the 
amounts of the pHncipal plant foods determined in each, 

A complete analysis of the mixed surface soil samples, and one 
of the mixed tub^l sample*, was also made. 

The following Statement No. XV. sets out the results. 

The quality of the land was remarkably uniform, and coincidas 
generally with toils of the Gangetic alluvium. Of the total phoi> 
{hork acid, about } was availahU in the surface soil, but in the sub- 
loi! the proportion available was considerably less than this. 
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Analyies of the Dumraon («#») Fmrm. 
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OBSEHAL COSCLUSlOXa EBOAMDINE TMOS^ ]: 

COMPOatTtOif OB ISOIAS SOILS. 

37. HiTtng now oxuitMd individoallj (he conpositfes flt die 
ttvcfal different clasM* td ioil> it wiU bo weQ to sasiauiise the 
dedoctioni which inny be dnwn from the infomstion tirae m|s^ted 
end It the tene time conpue then wHh the opinion of Indien sods 
it which Dr. Voeloker tnivcd bom to eeemination of such fee 
anetyMS at were at hit diipotal when writing bis repnt. 

fflMcoret— The proportion of flica and tilicaies wat deter- 
mined by digeiting the toil (after gentle ignition) in concentrated 
hydrochloric acid, and it may be here remarked that they were in ill 
caiet (even those (rf the rtgttf toili) quite white after this treatmeni. 
In the toils of the great Alluvial Pbint, their amonm n mach 
^***”*** *****’ about the tame at one it accustomed to find in Englkb loamt and 

_ clays. In the Black cotton soil {rtgur) their amount it tmifonnly 

j due principally to the high [woportiont of feme oxide and 
alumina and the water combined with them, and to a lesser degree 


MMli. 
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to the pretence of larger amounts of lime and magnesia than many 
English loams contain. In the Red.Soils of Madras the proportioa 
of silicatei it low in two cases, due to the presence of large amouna 
of iron and alumina ; the other samples contain high amounts. The 
laterite soils yielded very varying amounts of insoluble tilicties, 
which was due almost entirely to the great variations in die amount 
of bon and alumina which is a chief characteristic of these toils. In 
the Brown Alluvial soils from Madras Presidency, the proportion td 
silicates is low in the loams, chiefly owing to the high proportions of 
iron and alumina which these soils contain. In the Coffee soils from 
the Sheveroys the silicates are very small in amount, due in part to 
high proportions of bon and alumina, but in part also to high [uopot- 
dons of organic matter, in the Assam 'soils, the proportion varies 
very much, according to the proportion of organic matter present. 

Iron,— The amount of bon which exists in Indian soOs ^qieats to 
be in all the classes examined higher than what one is acenaomed to 
meet with in English smls. In the soil of the Indo-<bmgetic alluvium 
it occurs in jwoportions varying from a up to 7 pei cert. 
its iwopottion varied from 4 up to 1 1-5 per cent. In the Bdadras red 
toils it^aiW bom 3*5 lo ro per certbi ia die 8 lateite soils {d» 
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in Engli»h ; th»t to, defictonctof tn aot lo ftwjoenUjf met with. A 
notible exception, however, which I hxve fonnd to in the laieiite wii 
of pirtt of Soothera Indto wch u the colfee.growit^ dtotiitti of 
Coofg and Myiore, and the Tea Kantatioiu in the Nflgwto, where, 

I have rewon to believe, a more abundant inpply of lime would be 
decidedly beneficial." The evidence now afforded bjr the anaijnea 
quoted sutnuntiates thto opinion w Mr »«». There to undoubtedly 
lufficieni lime in the rrg«r aoito, and mott of the aoito rf the 
Gangetic alluvium contained a sufficiency ; of the laierites 7 out of 
u also contained a sufficiency, and it was deficient in none of the 
Madras red toils. These remarks as to sufficiency and deficiency, 
however, are really bated on a European standard, and it must be 
considered an open question whether it it proper to apply such a 
sundard to Indian toils. One of the chief objeett which an 
English farmer has in maintoining a fair proportion of lime (i per 
cent, at least) in his land it the retenUon of a sufficient amount Oj 
free basic matter to combine with the organic acids which are con* 
siantly formed from the humus. The proportion -of humus in 

English soils is unquestionably higher, much higher than to the cate 

with Indian soils, and consequently it is open to doubt whether 
Indian soils usually are in rfisolute need of so large an amount of 
lime as one would consider necessary for English soils. Thus I feel 
certain that the lateriie soils, for insunce, which contain so little 
lime would not be benefited materially by an application of it. On 
the other hand, the coffee soils from the Sheveroys are somewhat 
differently placed. The Mai amount of lime present in them is n« 
wry small, but still it is not large and most of this existt as sdhate. 
These soils contain also a very considerably greater proptmion of 
humus than other soils from the plains, and it majr be that such land 
as thto would be benefited by an application of lime. The Aram 
Tea garden soils would. I feel certain, be very greatly benefited by 
ikD application of this substance* 

afotfn«ai<t.-Dr. Voelokef’8 remark that “ Magnesia appears to 
exist in sufficient abundance throughout, and more plentifully th« m 

English soils "(paragraph 64) is amply conned. Inthe^J 
the GangeUc alluvium it seems to be generaUy present m 
exceeding I p« cent. Therrgm- soils contamid even more than 
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iU«. ia two (ainptes only did the poponion fail appedably beiov 
1 per oeUnUd ia one cue it ran op to 3 per cent. ; indeed inthen 
toDt its amonot it singularly tmiform, nearly alt the samples contain* 
ingfroin stosfi per cent. The ted toils contained nsually tbotU 
}{p&cent. Then appears to be less of this element in the laterile 
toils than in the other classes referred to. 

PoMaJh— The proportion of Potash appears .ii> be ample in all 
classes of soils, ! 

jS. Phii0phoiric ociri.— From the few analyses which ‘ 

Or. Voeloker had at his disposal he concluded that phosphoric acid ^ 

ia " more abundantly distributed in Indian than in English soils," and | 

he suggests that 'ta or 'tj per cent, would be a good average fori 

English soils. Of the ten analyses which Dr. Voeteksr had at 

his disposal, five contuned more than this amount and five a little | 

less than this. The lowest was '09 per cent. Among the samples | 

which I have examined, the majority contained considerably less than | MrianipiM 

Or, Voeloksr’s standard. Of the Gangetic alluvial soils, six con- i 

uinedj-oS or less, foot contained from cx) to 13, and only iwo, 

namely, the Changa Manga soil and the calcareous one, both of ' 

which had been placed for long periods under influences of accumu- 1 

lation of plant food contained more than 13 percent. Of the eighteen ^ 

ngur soils, sixteen contained '08 or less Of this plant food, the other i 

two containing about 'ao per cent. Of the six red soils, four contained | 

•oS per cent, or less, the remaining two -09 per cent. Of the laterite 
K^s, four contained less than 01 per cent, four others 08 per cent, 
or less, and four others fair amounts. The Madras alluvial soils 
contained, as a whole, somewhat more, there being -oS per cent, or 
more in sis out of ten samples, but the other four contained only 
very small amounU. The coSee soils have doubtless been well I 
manured, and contained with one exception 'i per cent, or more. I 
The Assam soils appear to be far better oil in respect of phosphoric i 
add than any mber soils in India. In none of those examined could 
there be said to be a serious deficiency. 

Thus as regards the amount of phosphoric add, it is obvious that 
most of the toils of India are not abundantly supplied, but rather ill 
most be admittefi that the amoum is frequently small. Glandng, too, j 
at (be analysis of Dm farm soils, it will be seen that the land at Manjri i 
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(Poew) coMriocd, when frit tiduo np fn dn «(fid> 

mcDti, per cent or leiBof toud phoepboric add (pmipaplt ^}, 
ind dw loii of tlMS (new) Danmoo fern riiod ’o8 per idRt 
fim lekeD np (pengraph 35). On tbe other hMid, cieeptkni U> die 
generil condniion » to tbe osodl; low propeitSoa of pboipbotie add 
in Indian loib, are found in tbe caee of ^ Amm eoib and thoee of 
the Meerot Dituicl. The loili front the Heentt District contdned 
{viit paragraph 45), ver; dittincdjr larger amoanti of Ibis plaiH food. 
Seme of them contained at much as per cenu dghteen oat of the 
thirtjr-five contained m per cent, or orer, and only two contained Icti 
than -ed per cent. 

39. AwMatie Tho$phwrU acM,~ Although the knowledge of 
the total amount of photphoric acid in a soft acts u a guide to one in 
forming an opinion as to the desirability or otherwise of inpidyiDj 
photphates to land, tull it has long been recognised that a more 
accurate means of judging this point would be most valuable. 

In 1894, Or. Bernard Oyer, of London, published an impMUnt 
paper before the Chemical Society, in which he showed that a dose 
relation existed between the amount of phosphoric acid which wis 
dissolved by citric acid, and the known fertility of certain plots at the 
Rothanisted Experimental Station. 

An examination of a large number of the roots of plants showed 
that the acidity of the sap was on the average equivalent to very 
nearly i per cent, of ciuic acid, and Dr. Oyer then submitted certain 
of the Rothamsted soils to the action of a t per cent, solution of 
citric acid for seven days. He took as his standard soil, the surface 
soil of the field in which barley had at the time been grown cond- 
nuously for 40 years. The Rothamsted experiments have yielded 
such uniform results that the relative agricultural fcr^fly of the 
several plots was well known. 

The treatment of the soil for seven days with citric acid was 
admittedly empirical, but what Or. Dyer aimed at was to demooj 
strate whether the reault of such treatment would ** 

with the known fertility of thSK standard soils. 

The result of this research showed coadBiwly that a «ty 
close ooi^pondence erikt^ between the unouat pbo^M 
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^ 4k— hiifattmthMa iflih. tad iheif known tetflitr i» the natterj 

A Keaa4 d tbe isv«tig«tk»i c<miiite<i in •amrii^ dM 
(pMtiOB iB relatioa to poiMli, tod in thu ewe UU«ri*« • ciow 
ftltiiOB «M nude apparent b«ween the amouM of potaah wlnUa in I 
I ceid. dtric acid aolation, and Ibe knoirn requirtnenU of the 
tend (or tiiia plant food. 

The pottdi and pboaphoric acid in lotls which i* thus dittolved 
b; citric acid it atjrM the “ available " pMaah or Euphoric acid. 

Or. Oyar eumlned twentj-two aoita in Uda manner, and he concluded 
^ hii reaearch that “ when a toil is fonnd to contain u little as 
aboot ‘01 per cent, of [diosphoric acid soluble in a i per cent solu- 
tion of citric acid, it would be justifiable to assume that it stands in 
imtnediatt need of phosjAatic manure.” | 

Although for want of time, the amounts of phosphoric acid and I 
potash rendered soluble by i per cent, solution of citric acid have j 
not been determined in all the samples of soils which were considered j^^ ^gs s 
tjpical of Indian agricultural land, the determination of the total and 
available phosphoric acid was carried out on some of tlte hirm soils 
and io the case of the soils of the Meerut district. We have thus five 
Mis of determinations of this ** available ” phosphoric acid, two in 
r(g»f soil (Manjri and Nagpur), and three in the alluvium, (namely, 

Meerut, Cawnpur and Dumraon), and although these cannot be 
considered to be so fairly representative of Indian soils as those in 
Statements Nos. I. to XI., still it would seem that a conclusion may 
be drawn from them indirectly as to the amount of " available ” j 
phosphoric acid in cettain classes of Indian soils. 

The amonnt of total phosphoric acid has been shown to be low in 
most Indian soils as judged by a European standard. The further 
question now presents itself, *‘How much of the phosphates in 
Indian soils is available ?" 

Bearing in mind the standard which Or. Dyer has proposedi 
namdy, *01 percent, of “ availabie” phosphoric acid, we may glance 
it the analyses of the Meerut and other soils in which both the 
nailahlt and Mol phosphoric acid have been determined. 

Of the thirty-five soda from the Meerut district only two fell below ! 
the standard. Of the samples Dom the Sbld at Manjri (when biken up I 
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in iHi), only one contained appreciably leta than -ci per cent ; of 
the lamplet from the Cavnpor Farm, none of thoK from phtlt 
which bad remained for i; yeaia without manure comained ao little 
aa the oi per cent limit, and moat of them a good (feat mote ; and 
of the aoila from the Dnmraon Farm when taken np .in iSgj, oidy 
one ctinuined less than the iiaoiferd (namely, -009 per cent). 




Moat of the Meerut aoila doubtleaa contain much more than an 
average amount of phoaphoric acid, and may, for the moment, be 
set aside. 'I'he Manjri soils contained no large amount of tOta| 
phoaphoric acid (only *015 to *03), indeed very decidedly leas than 
what ftgur soils have been shown to generally contain. The soil of 
the new Farm at Dumraon contained about ‘06 to '08 per cent total 
phoaphoric acid, vvhich it much about the same aa the aoila of the 
alluvium have been shown to contain generally ; and the aoila from 
the unmanured plots at Cawnpur, conuining from ‘05 to '08 per cent, 
total phosphoric acid, have also much about an average, allowance. 
Thni it is seen that, although the only soils in .which the avaihhU 
idiosphoric acid has been determined are from but a few places, the 
(arm toils are not exceptionally rich in lilal phosphoric acid. Whilst 
therefore it is admitted that these are examples of soils from five par- 
ticular spots, it is nevertheless evident that the percentage of total 
phosphoric acid in the soil of the farms is not abnormal, and that 
tbef cannot be said to be txctptUnal soils. 

A further point may now be taken into consideration, namely, 
" what proportion of the total phosphoric acid in these Indian soils 
is " available > '* and is that proportion about the same or diSerent 
from what Dr. Dyer found to be the case in the Rothanuted soils f 
Looking over Dr. Dyer's analyses, I see that of the tout fdioiphcmc 
acid in the soils of the manurfd plots, abom | or | was “ avaiitble,’* 
whereas in the case of the unmanured plots, only about of the 
total phosphoric acid was '* available." 


The Indian Farm toils which have been referred to are enmples 
of either unmanured, or at least but very fligkilg manured land, and 
in no case equivalent to the manttrti plots at Rothamsted, tather, (» 
the contrary, do they mote nearly approach to the unmanured plMs 
at Rothalnsted. 
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Tsmiiig BOW totbe BiulpM of tiiew Milt, in thoie from Mtnjti 
from J » J of the tt»ml pboqthofk tcui wu*' tvailtble;'’ in the 
DsmiBCW toil tboot \ of the total phosphoric add was *' available ; " la 
ihe aanmiraied Cawnpur Farm toih, from } to ^ of the tout phot- 
pliotic add was available : in those d the Meerut toils, whidi con* 
tained large amoonts of phosphoric acid, the proponion it verjr much 
higher; in those containing lets phosphoric acid, the propoition 
Ttiiet generally from drout | to In the unmaoured land at 
Kagper, only about .|>g was available, but in this case a process of 
eshanstion had been going on for tome years. Thus it it teen that. 
tUhongh most of these soils (excluding the rich Meerut toils) con- 
lained rather small percentages of Mai phosphoric acid, they not only 
generally contain more than the standard -oi per cenu of " available ” 
phosphoric acid, but also that the rr/<t/tc< amount of available “ 
phosphoric acid is high. 

It bat been pointed out that the farm soils named are, in no parti- 
cular exceptional, and indeed they may be considered as fair samples 
of the Gangetic alluvium and of the regur, respectively ; it may then 
be fairly assumed that in these two great types of Indian toib about 
} or } of the total phosphoric acid is generally “ available." The 
importance of these considerations will become the more evident if 
reference is now made to the analyses of the alluvial and rrgur soils 
in Statements Nos. I. and III. 

It will then be seen that if J of the total phosphoric add be gen- 
erally " available ", it is only rarely that we find a soil deficient in this 
plant food, and thus, although the Indian soils have frequently or 
generally a low proportion of Mai phosphoric add, it is likely that 
the proportion of mailablt phosphoric add is not usually deficient. 

It would of course not be proper to assume a similar deduc- 
tion for die red soils of Madras and the laurite soils, since the 
“ available ’’ phosphoric acid has not been determined in any soil 
of these two classes. 

The deduction regarding the amount of availailt phosphoric add 
is also quite in accord with the fact that at one farm only (namely 
Burdwan) have bones been found to be of any service as manure. 
At each of the other four farms bones have regularly been applied to 
certain plou in the field experiments, and in no case has it been 
foimd that a materially increased ontturn results from the application. 








M I per cent. 

Oorfteftle^elif^ThU me detemioed in order to tee to vittt 
eitCBt the lime erlmi m cerbonate. This comtitnent seed faudip be 
referred to here ; it has already been pointed out that its amonnt is 
nsoally leu than sofficient to combine with the lime, and that conae* 
qnently it may be assnmed to be in combination principally with that 
oxide. 

41. 1K» OrfattU Matter a»a Cemhtnea M'a«er._The 



figure indicating the amount of these two items in the statemenu are 
in all cases the diflerence between tbesnm of the other in^edients and 
too per cent. The lots whidi the soils experienced on healing was 
determined in all cates, and differed but little from the figures quoted. 
Although certain dedacliont in tome eases can be nsade regarding 
the relative propwtions of the true organic matters or humus 


I contained in the toils, and the amount of the water which is chemi- 


cally united sriih them, the knoudedge of the loss by combustion of a 
toil does not serve u a means of even approximately determining 
the amount of that most valaid>lc constituent humus. It may be 
said, however, that in the event of any soil comaining a fair proper- 
tiw of organic materia), the fact is readily ofaeervable to the tqietator 
who watches the appearance of the soil when placed in a receplade 
over the lamp. 

Referring in the first place to the amount of “ organic matter and 
combined water" in the several classes of soils, among tha idinml 
soils, there an two clays which suffered a material loss, but not mon 
than such days would be expected to suffer, and the greater part is 
doubtless due to the expulsion of water ; these two sdls are, howevtt, 
doubtless in fairly good condition and the amount td organic matia 
is ptbbi^ tugberthaninlnMt. The soil from 
th^ from OnpUIn OlntpmAis'l doubtless contained a good dad of 
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hamnt, bat at I have altcadj t^lamad ihef have been 
pi ,^ aadcr ^ emptioul circamtaiicet. Alt the other t^lt of 
this dwt ttodoobiedlf costaia bat small amoanu of organic 
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Tbe rtgmr toils oniformlf tnSer a greater low on heating than do 
those of the alltitnnm. I have already dealt with the question at to 
vheiber macb (rf dtii may be attiiboted to organic matter or not in 
the para. 13. devoted to regur. and need only tay here that the 
emooiitof hamnt in them it probably quite as small at the soils of the 
aneviom. The lost which the red soils of Madras and the laterite 
Miils etperieDced, varied very much indeed, but it will have been 
noticed that it ia high only in those cates in which the amount of 
iron and alumina are high ; a similar remark appliea to the alluvium 
front Midraa Presidency, and taking into consideration the general 
appearance of these soils it may be safely said that the amount of 
organic matter ia usually very small in them. The coffee soils from 
the ShevcToy Hills undoubtedly contained a high proportion ol 
organic matter. Their appearance indicated it, the amount of 
nitrogen which they contain is considerably higher than in any of the 
other classes of soils examined, and all doubt on the point is removed 
by their appearance on burning. Finally, the Ml soils of Assam 
sppear to contain very high proportioni of organic matter, especially 
when first taken up. The /ee/ii soils of the same province contain 
only small proportions. Dr. Voaloker came to the conclusion that, 
with the exception of rtgur, Indian soils are deficient in humus> but 
even as regards ugur he says " That it has peculiar powers there is 
no question, but that it is so rich in vegetable matter and in nitro- 
genous ingredients as to be independent of manure I do not 
think ". 
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41, .V ttro^eis.— Glancing over the figures which represent the per- 
cenuge of nitrogen in the various classes of soils, it will be seen that 
with the exc^on of the Assam soils, those from Partabgarb and 
Cbinga Manga and those from the Sheveroys, which cannot be con- 
sidered as typical of Indian soils generally, there is in no case so large 
in amount of nitrogen as O'l per cent. Among the soils representing 
tbeGangeticaUavium, 3 out of 10 contain -cj per cent, or a little more, 
the rest tew; amofig the allavial soils froip Madras, two containei 
sbom O'l pa cent, and two con^ned about *05 per cent, but in the 
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Tte^daguntgnadhilmiitiBfpogiMj jj aiiddfeolm 
bmwiited {Otin, uidilw wU iaunedatelr ««a<i them it btciite. b 
die HMMdiitB g^UMwbood of thete tub tern vhich dm vi^t 
bobUet oS <• the low gmnd below « it carried into (he river 
^MrMb]rtBaaah,uecoooa-aat tad betel-aat pUmalioiii. The 
eocfltraott have the tame flavour u tboie loond near the lalt water 
m the Golf of Uaitaban. The soil it oaljr about four feet in depth, 
a»] bekm (hat water it reached. I tend 700 a tpecimen of tub- 
mi S& 3 about eight inches below the surface. On the lower 
ground on either tide the water it too deep in the rains to work any 

crop, bni immediately the water tubtidei, drains are dug round the 

ptaniaiiona and the surface soil dog op with a iiumfi and the earth 
dirovm up in ridget. on which onions are planted ; the crop it taken in 
February and then a crop of tobacco and chilliei, mbced with w n if e 
and country vegetables is planted. The specimens now rent were 
taken in the month of March while the second crop was on the 
ground, and are, first, a specimen of low lying surface soil No. 1 (i) 
akeu from Nga Kannas’ field in which a crop of tobacco mlied with 
mire is planted after the onion crop wu taken, and secondly, a 
ipedmen No. 1 of high lying hard soil taken from Nga Gnnnas’ field 
n which chillies and counuy vegetables were planted after the onion 
rep was taken ; about two feet to three feet below the loU, water is 
eached. The cultivatori say that they cannot work the same toil 
iw thau five to six yeart continuously, and not at long aa that. The 
Ml gets wore and the crop is poor and will not produce without a 
»g rest I cannot, however, give any confirmation of this. They 
ly that, if salt water it let into the fields again, it hat no lertiliting 
»P«ties, and the Und cannot be continuously worked by this meant, 
slio tend a tpecimen of the boiling water from the ipringi, No. a. 

>d of water taken from the drain leading past the cultivation 
« J. I should be glad if you could let me know the reiult of any 
ttlysia yon make for insertion in (be Settlement Report 
The onions grown are (he small red onions and tell at Ra. 10 
15 per too vise,* they say. and the tobacco rella at 
^ t per vas, laical lale. The cultivation covers only a small area. 

^ following report which wat tnbtequently enbrnitted, exj^M 
• composition of the water and soils in qt^ition. 
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The eccoapenylng itotemente contain the lewtlia «t the aaa^ 
el the Minjto ol water and aofla. 
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Oaygen abMirbed . • * 

Sotfiuni Chloride . . > 
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Considering in the first place the water, I most explain that “ No. » 
and possibly also -No. 3” changed somewhat in compoihics 
before it was analysed. No. a contained sulphuretted hydrogen. and 
this substance changes somewhat easily in contact with the sir. 

No. 3 contained no sulphuretted hydrogen when analysed, but naf 
have conuined it when put in the bottle. As the analysis show, 
both waters are of practically the same composition, excepting of 
course in respect ot the snlphuretled hydrogen, and thqr contain 
very considerable amounts of calciom sulphate (gypsum) 
lesser, though still large amounts of sulphates of mag:ne«a and 
the alkalis. What the exact circumsunces may be under which 
these hot springs are formed, I cannot say. Doubtlws, however, the 
sulphuretted hydrogen is formed by the action <rf «eam and cs^ 
bonaceous matter on the gypsum, and then as the water Bows out of 
the spring and over the ground, the sulphuretted hydrogen becomes 

in part dissipated, in pen re-oxidised, and the latter combines sgsa 

to feim sulphates. 
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Regirding in the next pUce the soils, that which is numhered 3 
coouiiis a very exceptionally large amount of oxide of iron, also a 
vtry large amount of calcium carbonate and a very small proportion 
oi silica. 1 conclude from the Settlement Officer s letter, however, 
ibai it is in regard to the composition of the other two soils, 
snmbeted i (i) and 1, that information is more particularly 
requited. They are quite different from No. 3 »nd are of a more 
ordinary description. Both contain a low proportion of oxide of iron 
ind a high proportion of alumina, with a high proportion of organic 
sad nitrogenous ; die amount of sand is low as also is the 
amount of phosphoric acid. They are, h imagine, stiff clays, and , 
fhfficuit to work. 
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Excepditg that ihaamoout of phoaphatea i» lo*. th^ anou 
(chomically) poor Mil*- Bot if. as 1 undersund, the *at« from 4 e 
hot splints flows ovti these Unds. a reason is apparent irtty the 
people find a difflcuUy in raising) crops on these soils. Th«e it 
nothing more prejudicial to pJant life than sulphuretted hydrogwi.iad 
if the water brings this over the land, the aops are bound to become 


affected. 

There is. it seems to roe, only one way out of the difficulty, and thm 

U to keep this water from the springs away from the land. Whether 

this is possible, I cannot of course »y, but If it be p«sible, then, 1 
should expect the land to be improved rather than injured by culti- 
vation. It is, however, a soil which will always require good, ry, 
expensive, idUge. It is one which requires as much exposure to the 

sup and air M one can give it. 

44. Another case of infertility was referred to me by the Constr. 
vator of Porests, School Circle, 


Cstv if 0 387 , iatei S»> '^97' A** 

cLmator tf /err./!. D,hra Dun Dipwan, /n /• If. O/.W, 
Etj., Ccnurvator of Fomh, Sihool CircU, AerM.lIrr/rr. 

Prtvinca and Ondh. 


I have the honour to send herewith three samples of soil foranalym 
by the Agricultural Chemist. They were collected by me from tie 
top soils of three separate places in compartments t6 and 17 mite 
Dholkot Forests. 

j 1 have numbered them both inside and outside, 
simple No. i was coUected from the topsoil of an open glade nu- 
rounded by tall Hi trees, the spot being perfecUy open above sffll 
within easy reach of falling sdl seeds. 

The spot contained no young growth. __ 

Stunple No. * was collected from a similar spot, but the yona* 
growth was of medium quality. 

Sample No. 3 was collected from under a very thick growth « 

voungidf trees about 15 feet high. 

^ Kindly let me know the lesulu the analysis. 
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> •«« I .o. I ,5, 

\.^Ubl«Pho.phcricAcid . . . .j 

roud Phojphorie AekI , i 

' • M *®S •"» 1*4 

'akiiim Carbonate ... i i 

_ * •; '"? ■ 685 

The Mil No. j i, the richer and No. rthe'po^,,"^;;^ 

«d ,h.. «, 11 probably explain why the latter doea no. pVoduTt 
much young growth. wuoe 10 

MEERUT SOILS. 

45 - In 1895 Mr. Wyer, the Collector of Meerut. «ntannmh., .1 

umplei of soil (or analyaii. f, was impowible to make T 

Cr/r ./o M/fr A’o. 

I have now the honour to forward the resulta nf ... ! . 

« «ii. .bi,b 

(»»«,„, XVI., ' '• 'S“ 

miwnts are conreriuut fi. 1 .. ** ^henucaJ con* 

S. 2360a. 



l*igtr> fiS 



Gufamuktuihat. In thcK fargatm the nUM' 

are :— 


Beat louB. inigated R*. i a per ane. 

.dry 6 „ 

Sccoadclasaloam,«et „ 9 

.. dry .. 6 to 4 - It per acre. I 

Sandy loam or superior sandy toil, wet Rt. 6 per acre. 

„ n *, dry ,, 3 *• H 

Inferior sandy soil, dry . . .. 1 to i-r „ ., 

Clay, rret . . . „ 9 to 6 

„ dry .,6 „ 

These are the rates in the best villages but the proportions are I 
much the same, though the rates are lower in those which are inferior, j 
4. The case of clay mar be specially noticed .as analysis shows it loi 
be particularly rich in plant -food. Mere I can say without hesitation 
tliat the relative value 1 have given for two fiarganai prevails through- 
out the district. Dry daitar, as it is called, pays as high a rate as the best 
dry soil, wet dakar always pays something below the rate of the best 
wet soil : generally speaking about a fourth less. On the whole it is re. 
yarded as an inferior soil, and the reason no doubt is that it always 
hes in depressions and is liable to damage from excess of water. 
The reason why the dry dakar rate is high in proportion is no doubt 
that under normal circumstances it can produce valuable crops with- 
out water. The most distinctive crops grown in dakar are rice and 
gram and, although no doubt in years of deficient rain.fall the rice will 
fail without irrigation, yet in an ordinary rear it is probable that it gels 
as much water as it requires. Irrigation in the case of gram is of 
course exceptional 

5, I have looked up the old Settlement Report, but cannot find the 
soil map you refer to. 1 do not know that it would be of much 
assistance. There are, of course, uacu of extraordinarily uni- 
form soil- witness the parganat of Baraut, Chaprauli and Kauna, or 
ai leut as much of them as is not affected by the action of water on i 
the ravines of rivers, but as a general rule the soil varies rapidly from 
village to village, and it is no uncommon thing to find one village con- 
taining all gra^tions of soil from the most incoherent sand to the 
very richest loam. I do not know who selected the samples of soil, 
but I tlunk the selections might have been more typical The richest 
pan of the district, for instance, is undoubtedly the part of Uarant, 
Chapianli and K a*ans to which 1 have referred : it has been called the 
richest tract in the North-West Provinces- There we have also, 
as 1 have said, a singalarly uniform soil, and the analysit of a st^ 
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lample i«ken from any part of Uie tract might fairly have been eon. 
aidered applicable to a larger area than is the cam of a lample tdwg 
from any other part of the district, but I see that you have sot had a 
single example from there. The only village, in fut, cd which yon 
have a sample from the whole oi that tain'l, is Baghpat itself, and 
Baghpat being a village on the ravines of the Jnmna, with rapidly 
varying soils, is, in my opinion, a very bad village from which to Mlect 
a soil specimen. 

Statixint No. X 

CompttUion of Marut Soilt. 
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]» I pato 
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304 ; 
308 ; 

313 

318 

ill 

310 


Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 


' Losi . 

: Bsgpst 
Sartst Dsrgsds 

i UttalAbid 

' Dhulaos 
SapuAMi 
Shah Mohs 
I yodilinporo 

. Dsstoi 
, Sapoawat 
' Dhulaoa 


Lofii . 
Bafpat 
Barnaos 
JcUalabad 
Daifia 
Pitta 


303 ' Grey Clay (Mhal I lellalabad 

igS Ditto , . Loni 


301 Grey Utar . 
ap9 Ditto 

3M , Yallow Usar 
ipS Ditto 


, lellalabad 
. Dhulana 
. ‘ Sapuawat 
Loni 


303 Yellow red loam Sharf Dim bdar ; 


Hapor 

Sarawa 

. : Dasna . 
• j Ditto 
. j ^lalabad 

! ! Jelhiabad 
. I Dasna 
. I Ditto 
Loni 


Red loani . • 

Yeltsw loam 
Ditto , , 

Red loam . 

Ditto , 
YaBow loam 
Red loam , 
Yellow loan 
Red loam . . 

Grn loam . . 

Redsandy . 

Yellow sandy > 
Greyeaody > 
Redaaedy . 
Ydlow saady 

Red sandy • • 

YaHoo^Steareeus 
Ditto . 


Chhawani 
Ditto 
Ditto 
i Ditto 
Baapal 
Ditto 
j Banoli 
Ditto 
Jeilalatod 
Sapnawat 
Meerut 
Sharf Dia Badar 
Chhawani , 
Loni a 
Rnnchhor , 
lellnlnbid 
Shnh Mohn. 
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Kbator , 


M ? 

* ! . 2.W 


. i ’ofie 

• ; 

,1 '064 


■ 4 S 4 i •340 
•131 i •0J4 
, rtio ! -is; 
•055 ' •148 flfie 
'044 ‘104 ‘113 

■070 ' 110 ‘039 


■076 I MSO 
035 ! -069 i 

•053 ; SOI 
'“31 I -536 . 
■«9' I '544 ; 
'03S ’441 

'037 -no 

■06S -310 

•033 'ofil 

•031 '143 , 

■o3t ! ‘tsi ; 
'037 : •067 : 
■038 j ’no ! 
•041 ! •341 i 

•041 i -041 
•035 i '061 
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tbm *‘CBoa” hASBS or aoaHiARrus district. 

At ibeeiid of 1894 I received temples of toil from three placet C«m> 
in «bit are kaown u the Hothiarpur Ck*t lends. These lands 
ue the prodoctKHi of excessive deposiu of send, brought down by 
liven from the Himalejes, on the top of the older egricnltunl soil 
of thii India. The investigation was undensken with a view 
10 detoaine what difference there wu between the newly-deposited 
und and the older toil. 

The following report, which was submitted in August 1 89$, contains 
the resnlis of the investigation, to which is added a letter from the 
Deputy Commissioner on the subject of how long a time is required 
lor the newly-deposited toil to become fertile 

« th* umpuition of six samples 0/ sails fram the “ Chas " 
lands aftht Haskiarpur DislrUt, Punjai, which were forwarded 
if Ike Deputy Commissioner in November to the Ajgri. 

atllural Chemist to the Government of India. 

The accompanying statement (No. XVII) exhibits the results of the 
chemicalanalyses which I have made of the above-mentioned soils. I 
have not yet had an opportunity of personally inspecting these lands, 
but I understand that they are subject to periodical floodings from 
(be hill streams, and that it frequently happens that the silt left 
behind by the subsiding water is of a very sandy nature, so much so 
ihst good land is frequently covered with al oose sandy soil, the latter 
being agriculturally inferior to the older soil. 

1 suggested that samples should be sent to me from different spots, £li!t£ 
of which OIK (in each case) should be a sample of the newly- 
deposited soil, or what it now the " tniiace " soil, the other should be 
a sample of the older soil, which had become covered up, and which 
is now the sub-soil. SeuMes. 

Three such pairs of samides were sent to me by the Deputy Com- 
Bismner of Hoshiarpnr, in November 1894, which bore the labels 
‘’Hoshiarpur," “Dosuya”, and “ Gaishankar," respectively, but I have 
ut been informed at what depth the “ tub-soil " samples were taken. 

I presume, bowevn, that these latter were not at any great depth, bnt 
an found at tome i s to S4 inches below the surface. 

Coaaidaiag in the first place the mechanical condition of diese 
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sioib, the wil fro® H«»hi»rpur »nd Doio}ra were dirtactly d 9 i«Ba- 
frtnt tiioM ftoB Genbanlur. 

The lofl from Hoihiarpor *a» e light grey coatee tand at the 
inrface, ite sub-eoil being eomewhel darker, moch finer, bnl «ffl aaady 
The eoil from Doeuya waa a light grey cowae eand at the mket 
wbilu lU sub-soil waa of a red coloui, mnch finer, but itill sandy. TV 
surface soil from Garshankar waa sandy, but reddish brown and mnca 
finer than the surface soil at Hoshiarpur and Dosuya, itt sub-ioa was 
vey similar to it. Thus it seems that there is a similarity between the 
soils at Hoshiarpur and Dosuya which are, especially at the surface, 
much coarser sandy soils than that at Garshankar. In the Matcmeni 

ef analyses, the pairs follow one another. Columns contains the resua 
of analysis of the surface soil at Hoshiarpur ; Column 3 those of it' 
sub-soil ; Column 4 those of surface soil from Dosuya; Column 5 iho-^e 
of its subsoil ; Column 6 those of surface soil from Garshankar ; 
Column 7 those of its subsoil. 

In considering in what manner chemical analysis would best throe 
light on the respective merits of these soils, I decided to determine 
in each case the proportion of phosphoric acid and of potash which 
is readily or immediately available to plant life, and also in each case 
the lo/al amount of phosphoric acid and of potash contained ia 
them. I have also determined the amount of potash which is 
soluble in hydrochloric acid. This, like the proportion of '■ available “ 
potash, indicates the relative extent to which these soils have 
decomposed. 

The former determinations would thus show the relative frwo, 
value of the soils, the latter would indicate whether the newly. 

I deposited surface soil might eventually become as good as the older 
' soil, if ft should be inferior at the present time. 

I have also determined the amount of nitrogen in these soils. 
There is at present no means of determining what proportion of the 
nitrogen in a soil is '‘readily available” to plants, and the figures in 
the statements all refer to the total amount of this constituent. 

The further study of the figures in the statement is now simple 
In the case of the nitrogen, it will be seen that in each case the 
surface soil oontains very much less nitrogen than its snbsoU, and, 
raoreoyof, that the soils at Hoshiarpur and at Dosuya contam very 
much less niuogen than that at Garshankar. The p^rortirm of 
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(Upborn *dd is am qoi» so legabr. At Hosharpor tb< taifsce 
M^l coDUUiii tpprosiiiateljr ss mocb of this cotisttment, wbethei 
rtsdBy snilttble or not, u its rab-soil. In t)i« Dotujrs inm^ 
vUIm the toi^ monnt of ptMMphoric acid is lomewhu less in the 
tuHsce s(h 1 tbsui in the subaoU, (he amouni ttadily svsilable it much 
mote. In the temples from Gsrthsnkar we find considersbiy lest 
phoiphoiic add, both “ readily sveilabte*' and total in the surface 
than in the tubaoil. In the cate of the potash, however, we meet 
with greater uniformity. The proportion immediately available is 
much less in the surface soils at Hothiarpur and at Garslankar than 
(heir respectiee tubaoil ; the respective proportions in (be Dosuya 
samples are equal and at the tatne time very small. The propor- 
tions of potash “soluble in hydrochloric acid," which includes much 
more thtn wliat is immediately available to plants, arc in each of the 
three cases much lest in the surface soils than in their respective 
sub-toils. Lastly, the proportion of total potash, though they vary 
somewhat among the samples, appears to be much about the same. 
The snb-«oil at Dosuya contains less than the others, but this may be 
accidental. 

In conclusion, it would appear generally that the surface soils are 
tgricultunlly distinctly poorer than the sub-soils, at present, but that 
they will eventually become as good. They are, in two cases especially, 
very much coarser, and this means that they would dry very rapidly 
indeed, forthey will not prevent water from passing downwards, and it 
will also evaporate much more quickly from their surface. The 
proportion of nitrogen is as usual in Indian soils, very low indeed, 
but it is not lower than I should have espected. 

The total amount of phosphoric acid is not high, but it appears to 
be generally in a readily available form. 

The total amount of potash lastly is distinctly high, as is also that 
ponion of it which is soluble in hydrochloric acid. The portion 
immediately available b in all cases fully ample for the requitemenu 
of average crops of cereals. The most important question in rela- 
uon to these soila is “at what rate do they disintegrate and de- 
compose”; how soon may these new deposits be expected to 
become agricaltuialiy equal to their sub-soils? If any information 
«n be gained on thu point, it would be most valuable. 
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Copy c/tUUtr No. i4j,iaUd atni Mty 1S96, from Ctflai» 
B. Juglit, Dtfuty Committimtr, Brnhiorfor. 

With refenace (0 jrotn offict eodonemttt No. 144(1 doted I4dl 
Septembor 1895, oa Dr. Letther'i Report 00 tnaijria of loib of 
Hodiivpar Ckot, I have tbe booonr to report that a coltinted area, 
coDveited bjr Ckot into pore wad, if properlj planted with kkarkmo 
and mannred with cow*dnng, becomei fit for cnItivatiOD withm 8 or 
to jrtart, ai obaerved in village* Nalotan, Mazian and Dual. Bat a* 
regard* renuning it* original fertility it take* macb longer. Thi* 
period ii catimated not le*i than $0 yean. 

STATtMtKT No. XVll. 

Analytit of SampUt of Satltfrom tkt Botkiarpur Duifid, Punjab. 



1 HosHiAtro*. 

j Dosuva. 

CAlSHAaKAa. 


(^0 

(403) 

(403) 

(404) 

1 

(40s) 

(408). 


Svrlacs 

SalHoa. 

Soriaco 

Soilaco 


•ott. 

•oil. 

1 Sttbwia. 

loa. 

SsIrOal. 


! For coot. 

Pif coat 

Pot coot. 

Pwcest 

Per cost 

Par coat. 

Nitrena 

Eqaal to Ammonia 

*0063 

*0078 

•oij 

■018 

■oofe 

’0078 

•oas 

’0*7 

■031 

■037 

•067 

-cSl 

PnonboHc acid 

■015 

•018 

■oil 

•004 

’*38 

I3S 

availaUt, 





•0*9 


Plaaphork acid 
Wal. 

Potaih avaiUbk. 

*080 

•073 

'036 

•049 

lei 

*0093 

•oils 

'ootg 

•0065 

’049» 

■iSS 

M tohiblo hi 
HirdrocUoiic 

n ? 

•461 

•156 

•136 

•4U 

■978 

acid. 







Potuh total 

nyi 

! 

rSo* 

JO'7 

1-845 

*■4** 

»’$39 


TEE EXBAUaTJOy OF IITDIAB SOILS. 

47. The question whether the soil of India genenlly is becoming 
exhausted has been raised and discussed by more than one person, 
and is the somewhat natozil outcome of tbe fact, which is at once 
brought to the notice <d any one who visits India, namely, thu a large 
part of the cattle manure is used as fuel. Clearly on the face of it. 
if " exhaustion ” be taking place, it is a slow process, and strictly 
speaking one could only determine the matmr by very catdnl 
observation and experiment carried on for a long period. It will be 
equally dear that it would have been impossible for me in the few 
year* at my disposal to attempt such a series of eiqperiinents, 
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Atihe ime time tince I have had an oppoitanhjr of tpending 
MTcial )«tn ia India, it will not be mt of place if I tet ontveij btiefl; 
ibe tkn on the tabject which I have come lo hold, viewa I may 
(^)Knw which are in moat respectt in accord with ihoae exjrated 
bjr Of- Voaloktr, bat to which I shall add something. 

48. In the erst {dace it will be well to refer lor a moment to the 
opinion which ProfeMor Walltoa of Edinburgh (who spent 4 months 
in India in 1885 or 1886) expressed in hii book entitled " /wdiia 
i/fiVaZ/wr.” He mjrs (cbaptet 13, page 158) '• Onf very impoiunt 
qoestion with regard to India still continues to be asked : Is the 
fanility trf the soil being exhausted by the native practices that have 
been going on for thousands of yean f My anqualihed answer is 
'■ No." He then proceeds to explain what he refen to under the 
term ‘‘ soiV’ tind describes in detail the process of inihtce washing 
which ocean annually throughout India. He conclttdes the paragraph 
with the words " By cropping in the ordinary way the native 
fertility of a soil cannot be lowered. ’ The following paragraph, how- 
ever, makes an all important explanation of what Professor Wallace 
means by " native fertility. " " Temporary fertility the qualitiei 

possessed in virtue of some accumulation of material useful to plants, 
may be dissipated, but when this is gone no system of cropping 
can rednee the land to a lower point. The greater portion of the 
land in India, which is not newly broken in, annually produces its 
minimum yield. Where declining fertility has been recorded, it 
WM no doubt due to loss of temporary fertility which had accumula- 
ted during a period of rest." This second paragraph then contains 
the all important admission that although the fertility of Indiau soil 
is not being exhausted, still it can become more fertile by rest, and 
that formerly it contained a store of tmporary fertility which has 
now gone, and that the land has reached a certain level below which 
it cannot descend. 

1 may here observe with regard to the distinction which ProfeKOr 
Wallace midLes between Umporary and the natural fertility of soils, 
that it is one which no other authority on agricultural subjects (so far as 
1 am aware) baa expressed, and it is clearly only a question of termi. 
The natural fertility of a soil, which Profeasop Wallace says cannot 
be destroyed, certainly includes mote titan the mete rocky particlee 
of which a soil is composed, for some organic matter is certainly 
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alto a compOMBt pan, and bow om ia to diitii^iah botwcfa tbs 
portion of organic matter belonging to the mUurgl ieililk]r, ud that 
other portion of orgtnic matter which belongs to ProfNMT WtiWi 
Umffrary fertility, is a problem which it is qnite imposnble to solre. 
since they both are the |wodnct of the decay of pkms or parts ot 
planu in the soil. The presence of a store of " temporary " fertility 
in the past way or may not be the case ; the opinion that a soil 
cannot be reduced in fertility below a certain level ia one for whick 
there is absolntely m proof ; on the other hand, we have the /isr/ tha 
in the Rothamsled and Woburn Experirnemal Fields in Englaail 
the crops which have been grown for so many years withont the 
sid of msmire do annually become less and less, and the limit {if 
there be one) has not so far been reached. 

HltMtenlBi 49. This fact is pointed out by Of. Voolokef, and he further 
KunBiil. I examines three questions which have a close relation to the main one. 

! The first is “ How much nitrogen is added to the soil by rain." The 
RetlMUMtMi. I rainfall at Rothamsied brings annually about 4’5 *> 0 ^ nitrogen 10 

( the land. For some time it was contended that the tain in Indi 

i brought very much more than this, and figures, which were after- 

j wards proved erroneous, were quoted in snj^ott of the fact. Later 

Madras ! determinations by Dr. Van Geyiel of Madrs.s showed in i 83 S rh 
! and in 1889 oniy s'l 8) per acre of nitrogen to have been so 

I deposited ; later in 1891 Mr. Bamber, then Chemist to the Indian 

Catfutta. i Tea Association, Calcntia, found that the nitrogen in the rain-fall 
{ from May to October was equal to j’a lb ammonia. Thus ihea 
I it is practically certain that no large amount of this all-importiat 
plant food is added to the soil from this source- 
Eiroat of The second point which bears upon the question is " What is the 

effect of growing such large quantities of pulses and other legumi- 
nous plants in India ? What amount of nitrogen is supplied indirectly 
by this means to other crops f ” Unfortunately, there is no answer to 
I, this question at present. All that one can say is that, knowing as we 
I* do that the members of this natural order * assimilate atmospheric 
I nitrogen, they are a means of adding this plant-food to the soil, aud 
! doubtless it forms a very important item in relation to Indian agrica 

I ture. . ^ 

( 50^ The third point which has been brought into the disctssto^ 

•W* ' tl» effect of the export of grain, oil-seeds and bones ffom lama. 
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gKftlM«r«Midin.MadiecilH^ date.^ drit ftmukdliiw 
He ’mif (pw». 5t ) *< On die ooe hnd dm ft n tuf* 
(gi|iort oL oiKeecdi, cotton ud other prodncls beddee ui 
one of iriMst. idl of which remove e cooiidenble ummm of the Mit 


(MMiinieiit. Whot it retnmed in iheir place ? Only the itraw or the 
•latkt and ; and it ia not even correct to aajr that theie are 
ftivned. for, after alt, it it only a portion, and fretpiently a very 
naall portion, that does find iu way back to the toil. Part it 
pMetaarily nted up in die bodjpa of the caule. part it waited by 
imperfect contervii^ and storing of manure, part mutt unavoidably 
be lost, however great the care that may be taken ; thus it comet about 
that it it only a fraction that contributet finally to making up the lots 
the soil has suttaioed. Were, on the contrary, all grain to be '■ 
consumed by the people, and all night-aoil to be used in agriculture ; | 
vere all refuse of oil-teedt ( after preaiing om the oil ) tfirbe utilised | 
lor manure ; were all straw to be consumed by cattle, add the drop- i 
pngs, solid and liquid together, to be carefully preserved ; lastly, I 
were all stalks and leaves to be buried again in the land, then the I 


balance might be more nearly preserved. But, u thingt are, the 
rsporti ot oil-seeds, grain, etc. ( that of bones 1 will discntt later), 
simply mean so much of the soil constituents carried off. for which no 


adequate recompense is made. < 

To my mind this matter of export of agricultural produce hat nraetoi 
been gauged as far more serious than a consideration of the facta of 

the case will allow. In the paragraph just quoted hom Dr. Voelokap'a ’**•* 


Report he siys that if the residual matters of the crops produced in | 
India were returned to the soil, the balance would be maintained, ami j 


it is clear that one may take this to be a fundamenlal fact But it is 
tiso clear that export of agricultural produce out of India can only 
become a serious item whtu it remavH a mahrial proportion of fht 
phnt-fooi wiiei it exfrattel by tad crop. Now what is this propor- amtir 
lion In a paper entitled “ Mtmorandud on th* Jittonrctt of British 
InJia." Dr. Watt makes an estimate of s.ys.i 5,000 tons as the prodnq- 
lion of food grain, which however Dr. Watt does not consider very 
tocuraie. 1 myself think it may be somewhat too high. Nevertbe* 
less, it is not so ntteiiy. wrong u to be worthless for the purpose in 
question. The total exporu of food grains it. about 15,00,000 Urns, 
m nmgidy 5 percent of the prjdnction, and accordingly some 5 per 
tern, of plant-food wtuch the grain ot the crops annoaUy 
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fmi th« 1a»4 b eiportad. Hem whet b wbobw «f 
«|ilc]ig^0«fi in Intake Bpt» form tiMirMbMAoer tf «e 
altew It t« be »«Be 1 5 i. o( lAfogw «b 4 Wf that aoooBtaf phw^iMic 

acU pef acre (wbkh are the only tent that seed be takes laio 
acceaat ) Mch an eatinate cannot ha cooiideaed too kw i in^ad U 
b in all probabiliif too Ugh. TUt b the amonntt noNOver, adM 
b Uken «p by the whole crop ( atraw iaclnded )• Since only gnia 
ii eapwted. it followa ihit it b not 5 per cent oC tl» aborentacd 
ooantky, hot 5 per cent to a itill emalla figore (probably } or { of it ) 
wUch wodd rejneaent the dtaln of these ptant^ooda par acre eaaaed 

eqiMt. or in other worda it will not be mocb tnore tbaa half a 
pound of nitrogen and quarter of a pound trf pboephorb add pet 
acre per annum, and may be it ia baa than thia ! Such qnanthba at 
Iheae are in all probability amply replaced by nature. 

A timilar reanlt b obudned U one calculates, from the known 
amontttsff nhrogen asd^phoric acid in the eiported grain, the 
amotint « theae aubatencM per acre. But by dedudng the fignrei in 
the manner adopted, it is more clearly brought out how amall a. 
proportion of materiala, required for the grain cropi of Indb, ere 
thtit uken out of tho country. 

It hea already been menUoned that the rainfall brings down annnaily 
aeveral pounds of nitrogen per acre and this agency alone much mom 
than makes up for the loss of this element caused by eaport And 
in the cam of the phosphoric acid, the annual movement of allt from 
higher to lower ground on to the land by the monsoon rainbll mua 
be admitted to be a aource of mineral plant 4 ood. 

Thus there can hardly be any doobt that the expwt of food gram 
from Indb has been considered to be a far more serious drein ibtn 
it really is- 

And similarly in the case of bones, quite apan from the fact that 
St only one of the five eaperimenul farms hea this material been 
found of any value as manure, if the amount of phosphate extorted 
be referred to the acreage h will be at once evident how utterly 
impoesible it U that this trade can be exercising any inflnsnes on the 
• fertility of the land. 

. 51. To my mind it is much more important to consider .bow ih* 
fertility of the bnd can be increased, than to consider whether the 
land b becoming exhausted. “ Exhaurtion ’’ b a purely relative term ; 
|tUh5g% improbable that in any process of agricnlluK a certain 
level {rdfinally mchel below which fertility cannot descend, and k 
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iM man conect to uj At teMtUij o( the lud. in Wto 
I, aat Unr onapend with that of other coantriti, btt It tt 
( itermai^, H I* ceitual; oot incrMtiag. It ema etio b« 
^i bI***** Uert anfh e betm nppir of mamne (eitUitj ooitld be 
iacreesed end moregniii produced per acre, ^dfor 
aat betiK MI9IT **t manure there U only one principal aonroe, namely, 
jbe dcjeda of the human being* and uimal* that ooioume very 
nearly the whole of the grain crop*, itraw included. 

}t it in the more perfect direct ^ot iodiiecf ) return to the land 
of thete mitten that one can took yf an increaied manure inpply, 
jn iocreaaed fertility, an increateu outturn of food grain. Donbilem 
under pretent circumtttncet there are many diflRcultiet to he over* 
(ome before anything like great economy wilt be retlutJ in thi* 
direetkm. There is the tcarcity of fuel which occuiont the lots of 
i^rogen and organic matter of a very large proportion of the dong of | 
tgricultural animal* ; there it doabtle** a great deal of carelettnett 
*ai(»g cultivator* ( more in toms pan* thin in o’.hsrs ) u to the 
(veervuion of inch refuse ratterialt a* are not burai ; there it t ^ 
timilar want of method practised in relation to the night-toil. Thete | 
diScttIties may some day be removed. In the meantime they mu: j 
rem*in an acknowiedgsd fact, and that but for thete obstaclet the j 
Und w)n'i be more productive than it is. Further, «o far at nitrogen | 
It concerned, it may be kept in mind, that of the other two sources j 
of ihU element, the rain is annually giving several pounds per acre, i 
and that the lcovuinosu are also beneficial in a like direction. But i 
to what extent they are that beneficial is a problem which remaint 
for future invettigatort to determine. 
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ABcommuiica^oM regarding The AcRicuiTUML Lidt.. k 

«idrMS«d to the Ed, .or, Dr. Georw W..» » ^ ^ 

■edacu to the Government of India, Calcutta. ' 

Th* objecU of this publication (a* already sutrd) arr „ a .. 
ri p., to »,k.„i,dg. j ? f 

““ " ■”* •“»“ 
b. 

nr..- ThuMor example, papers on Veterinary subjects will be r 
red under ‘h* Veterinary Series ; those on Forestry i„ ,he Forest irL*’ 
ipm of more direct Agricultural or Industrial interest will K 
cording as the products dealt with belong to the Vegetable I 
ngdom. In a like manner, contributions on Minerafand Met ■1'"''"!! 
t. will be registered under the Mineral Series " 
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NOTICE. 

♦ 

Fatah isstfet of thit publication placed onder either the " Special Vetm 
nary ” or “ Special Forest Series " will not be included in the annoal ennmenuisa 
Snch papen are printed for Departmental purposes. Their nnfortanate incloiiM 
in the ijMcm of annual nambering has led recipients of the ordinary issott a 
think their sets incomplete. 

The following pamphlets have already appeared u Special issaes,and ha\t wr 
accordingly been furnished to the public:— 

1894 . . Nos. 8. 9, to, II, isand 15. 

1896 . . No. 8. 




